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(57) Abstract 

Substituted hcteroarcmiatic compounds of fomiula (I) and in particular sub- 
stiuited quinolines and quinazolines, are prote'm tyrosine kinase inhibttofs. The 
compounds are dcscrit)ed as are methods for their preparation, phannaceutica] com- 
positions including six:h compounds and their use in medicine, for example in the 
treatment of cancer and psoriasis, or a salt or solvate thereof; wherein X is N or 
CH; Y is a group W(CH2), (CH2)W, or W. in vi^hich W is O, S(0)m whercni m is 
0. t or 2. or NR" wherein R« is hydrogen or a Ci^ alkyl group; R' represenU a 
phenyl group or a 5- or 6-mcmberDd heterocyclic ring containing 1 to 4 betcroatoms 

selected from N. O or S(0)in. wherein m is as defined above, with the provisos tfiat . ,• 

the ring does not contain two adjacem O or S(0)o atoms and that where the ring contains only N as hetBroatora(s) the nng is pimkedto 
die quinazoline or quinoline ring. R' being optionally substioited by one or more R^ groups; P - 0 to 3; U, R* R^ are as defined m the 
applicadon. 
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FUSED HCTEROCYCUC COMPOUNDS AS PROTEIN TYROSINE KINASE INHIBITORS 

The present invention relates to a series of substituted heteroaromatic compounds, 
methods for their preparation, phamiaceutical compositions containing them and 
5 their use in medicine. In particular, the invention relates to quinoline and quinazoltne 
derivatives which exhibit protein tyrosine idnase inhibition. 

Protein tyrosine kinases catalyse the phosphorylation of specific tyrosyl residues in 
various proteins involved in the regulation of cell growth and differentiation (A.F. 

10 Wilks. Progress in Growth Factor Research, 1990, 2, 97-111: SA Courtneklge, 
Dev. Supp.l. 1993, 57-64; J.A. Cooper. Semin. Cell BioL, 1994, 5(6) . 377-387; R.F. 
Paulson, Semin. Immunol., 1995, 7(4). 267-277; A.C. Chan, Curr. Opin. Immunol., 
1996. 8(3) , 394-401). Protein tyrosine kinases can be broadly classified as receptor 
(e.g. EGFr, o-erbB-2, c-met, tie-2, PDGFr, FGFr) or non-receptor (e.g. c-src, Ick, 

15 Zap70) kinases. Inappropriate or uncontrolled acfivatton of many of these kinase, 
i.e. abenrant protein tyrosine kinase activity, for example by over-expression or 
mutation, has been shown to result in uncontrolled cell growth. 

Aberrant activity of protein tyrosine kinases, such as c-erbB-2, c-src, c-met, EGFr 
20 and PDGFr have been implicated in human malignandes. Elevated EGFr activity 
has, for example, been implicated in non-snnall cell lung, bladder and head and neck 
cancers, and increased c-erfaB-2 activity in breast ovarian, gastric and pancreatic 
cancers. Inhibition of protein tyrosine kinases should therefore provide a treatment 
for tumours such as those outlined above. 

25 

Aberrant protein tyrosine kinase activity has also t>een implicated in a variety of 
other disorders: psoriasis, (Dvir et al, J.CelLBk)!: 1991. US. 857-865), fibrosis, 
atherosclerosis, restenosis, (Buchdunger et al, Proc.NatlJKcad.Sci. USA; 1991. 22. 
2258-2262), auto-immune disease, allergy, asthma, transplantatk)n rejectton 

30 (Klausner and Sametson, Ceil; 1991, M« 875-878), inflammation (Berkois, Bkxxl; 
1992, 79(9Y 2446-2454), thrombosis (Salari et al, FEBS; 1990, 263f1V 104-108) 
and nervous system diseases (Ohmichi et at, Bbchemtstry, 1992, 31, 4034-4039). 
Inhibitors of the specific protein tyrosine kinases involved in these diseases eg 
PDGF-R in restenosis and EGF-R in psoriasis, should lead to novel therapies for 

35 such disorders. P56lck and zap 70 are indicated in disease conditions in which T 



W098A>2434 



PCT/EP97y03672 



2 



cells are hyperactive e.g. rheumatoid arthritis, autoimmune disease, allergy, asthma 
and graft rejection. The process of angiogenesis has been associated with a 
numt)er of disease states (e.g. tumourogenesis* psoriasis, rheumatoid arthritis) and 
this has been shown to be controlled through the action of a number of receptor 
5 tyrosine kinases (L.K. Shawver. DDT, 1997. 212). 50-63), 

EP0635507 discloses a class of tricyclic qutnazoline derivatives of the fonmula: 



10 wherein r1 and together form specified optionally substituted groups containing 
at least one heteroatom so as to form a 5 or 6-membered ring, in which there is a N 
atom at the 6 position of the quinazoline ring; includes independently hydrogen, 
hydroxy, halogeno, (1-4C)all<yl, (1-4C) allcoxy dK(1-4C)all(yl]amino, or (2- 
4C)alkanoylamino. The above citation notes that receptor tyrosine kinases in 

15 general, which are important in the trar^mtsston of bk>chemical signals initiating cell 
replication, are frequently present at increased levels or with higher activities in 
common human cancers such as breast cancer (Sainsbury et al, Brit. J. Cancer, 
1988, 58. 458). It is suggested that inhibitors of receptor tyrosine kinase should be 
of value as inhibitors of the growth of mammalian cancer cells (Yaish et al. Science, 

20 1988, 242, 933). This citation therefore has the aim of providing quinazoline 
derivatives which inhibit receptor tyrosine kinases involved in controlling the 
tumourigenic phenotype. 

WO 95/15758 discloses aryl and heteroaryl quinazoline derivatives of formula 




25 
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wherein X includes a bond, O. S. SO, SO2. C=C, CH2 and NH; Ar includes 
phenyl, naphthyl, naphthalenyl. indolyl, pyridyl, piperidinyl, piperaanyl, 
dihydroquinolinyl, tetrahydrcx]ulnolinyl, thienyl, indanyl, pyrazolyl and 1,4- 
5 benzodioxanyl; and R5, Re and R7 Independently include hydrogen, alkyi, alkylthio, 
cycloalkyi, hydroxy, alkoxy, aralkoxy, aryl, halo, haloalkyi, carboxy or carbalkoxy; as 
inhibitors of CSF-1R and/or p56lck receptor tyrosine kinase activity. 

WO 95/1 9774 discloses bicydic derivatives of formula: 

10 




in which A to E are nitrogen or cart>on and at least one of A to E is nitrogen; or two 
adjacent atoms together are N, O or S; Ri is H or alkyI and n is 0, 1 or 2; m is 0 to 3 
15 and R2 includes optionally substituted alkyI, alkoxy, cycloalkoxy, cydoalkoxy, or two 
R2 groups together fonn a carbocyde or heterocyde. The compounds are said to 
inhibit epidermal growth fador receptor tyrosine kinase and suggested uses indude 
the treatment of cancer, psoriasis, kidney disease, pancreatitis and contraception. 

20 WO 96/07657 disctoses pyrimido[5,4-d]pyrimidine derivatives of fomnula 
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wherein Ra includes hydrogen or alkyl; Rb indudes optionally substituted phenyl; 
and Rc indudes hydrogen, halo, alkyl. cydoalkyi, cydoalkylalkylaryl, aralkyi, OH. 
optionally substituted alkoxy, cydoalkoxy. arytoxy. aralkoxy, mercapto. optionally 
substituted alkyl- or arylsulfenyl, -sulfinyl. or -sulfonyl and substituted alkyleneimino; 
5 as EGF-R inhibitors. 

WO 96/09294 disdoses quinoline and quinazollne derivatives of fonnula 



R* 




10 

wherein X Is N or CH; Y Indudes O. S. CH2O and NH; r6 indudes phenoxy, 
benzyloxy, benzytmercapto. benzylaniino. benzyl, anilino, benzoyl, anilinocarbonyt, 
anilinomethyl. phenytethynyl, phenylethenyl, phenylethyl. phenylthk). 
phenylsulphonyl, benzytthto. benzylsulphonyl. phenylthfomethyl. 
15 phenylsulphonylmethyt. phenoxymethyl, thienylmethoxy, furanytmethoxy. cydohexyi. 
and cydohexylmethoxy, and R\ R^, r' and r'^ Indude a range of possible 
substituents, predominantly not induding heterocydic ring systems; as protein 
receptor tyrosine kinase inhibitors. In partteular as c-erbB-2 and/or p56ld( inhibitors. 

20 WO 96/1 5118 disdoses quinazoline derivatives of formula 




wherein X indudes O. S. SO. SO2. CHj. OCHj. CH2O and CO; Q indudes a phenyl 
or naphthyl group and various 5- or 6-membered heteroaryl moieties; n is 0, 1 , 2 or 3 
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and each is independently halogeno. trifluoromethyl. hydroxy, amino, nitro, 
cyano, C,^ alkyi, C^^ alkoxy, alkylamino, dlC,^ alkyi amino of Cj^ 
alkanoylamino; m is 1, 2 or 3 and includes a range of possible substituents, 
predominantly not including heterocyclic ring systems; as receptor tyrosine kinase 
5 inhibitors, in particular as EGF-R inhibitors. 

WO 96/15128 discloses pyrido[2,3-d]pyrimkline and naphthyridine derivatives of 
formula 



wherein X is CH or N; B is halo, hydroxy or NR3R4; Ar includes unsubstituted and 
substituted phenyl or pyrkJyl; and Ri, R2, R3 and R4 independently include hydrogen, 
amino, Ci^alkylamino, di-C^^alkylamlno, unsubstituted and substituted aromatic or 
heteroaromatic groups, and unsubstituted and substituted C^^atkyl, C2^lken^ or 
15 Cj^alkynyl groups- 

WO 96/16960 discloses quinazoline derivatives of formula 



wherein m is 1 or 2; each R^ independently includes hydrogen and Ci^alkoxy; n is 1, 
2 or 3; each R^ independently includes hydrogen, halogeno and C^^alkyl, or R^ is an 
aryl- or heteroaryl-contalning group, including pyridylmethoxy and benzoyl; and Ar 
includes a substituted or unsubstituted 5- or 9-membered nitrogen-linked heteroaryl 
25 moiety containing up to four nitrogen atoms, in particular imidazol-1-yl, imidazolin-l- 
yl, benzimidazol-1-yl. pyrazol-1-yl and 1,2,4-triazoH-yl; as receptor tyrosine kinase 
inhibitors, in particular as EGF-R inhibitors. 




10 




20 
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It is therefore a general object of the present Invention to provide compounds 
suitable for the treatment of disorders mediated by protein tyrosine kinase activity, 
and in particular treatment of the above mentioned disorders. 

5 

In addition to the treatment of tumours, the present invention envisages that other 
disorders mediated by protein tyrosine kinase activity may be treated effectively by 
inhibition, including preferential inhibitton. of the appropriate protein tyrosine kinase 
activity. 

10 

Broad spectrum inhibition of protein tyrosine kinase may not always provide optimal 
treatment of, for example tumours, and could in certain cases even be detrimental to 
subjects since protein tyrosine kinases provkJe an essential role in the nonnal 
regulation of celt growth. 

15 

It is another object of the present invention to provide compounds which 
preferentially inhibit protein tyrosine kinases, such as EGFr, c-erbB-2, c-erbB-4. o- 
met, tie-2, PDGFr, c-src, Ick. Zap70. and fyn. There is also perceived to be a benefit 
in the preferential inhibition invoMng small groups of protein tyrosine kinases, tor 
20 example c-erfoB-2 and c-erbB-4 or c-erbB-2, c-erbB-4 and EGF-R. 

A further object of the present invention is to provide compounds useful in the 
treatment of protein tyrosine kinase related diseases which minimise undesirable 
side-effects in the recipient 

25 

The present invention relates to heterocyclic compounds which may be used to treat 
disorders mediated by protein tyrosine kinases and in particular have anti-canoer 
properties. More parttoulaily, the compounds of the present invention are potent 
inhibitors of protein tyrosine kinases such as such as EGFr. o-erfoB-2. c-erbB-4. c- 
30 met. tie-2, PDGFr, c-src, Ick, 2ap70. and fyn, thereby allowing dinical management 
of particular diseased tissues. 

The present Invention envisages, in particular, the treatment of human malignancies, 
for example breast, non-small cell lung, ovary, stomach, and pancreatk: tumours, 
35 especially those driven by EGFr or ert)B-2. using the compounds of the present 
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invention. For exannple, the invention includes compounds which are highly active 
against the c-erbB-2 protein tyrosine kinase often In preference to the EGF receptor 
kinase hence allowing treatment of c-erbB-2 driven tumours. However, the 
invention also includes compounds which are highly active against both c-erfoB-2 
5 and EGF-R receptor kinases hence allowing treatment of a broader range of 
tumours. 

More particularly, the present inventk)n envisages that disorders mediated by protein 
tyrosine kinase activity may be treated effectively by inhibitton of the appropriate 
10 protein tyrosine kinase activity in a relatively selective manner, thereby minimising 
potential side effects. 

Accordingly, the present inventton provkies a compound of formula (1): 



or a salt thereof; 
wherein X is N or CH; 

20 

Y is a group W(CH2). (CH2)W, or W, in which W is O, S(0)m wherein m Is 0. 1 or 2, 
or NR^ wherein is hydrogen or a aikyi group; 

R^ represents a phenyl group or a 5- or 6-memt>ered heterocyclk: ring containing 1 
25 to 4 heteroatoms selected from N, O or S(0)n^. wherein m is as defined above, with 
the provisos that the ring does not contain two adjacent O or S(OXp atoms and that 
where the ring contains only N as heteroatom(s} the ring is C-linked to the 
quinazoline or quinoline ring, R^ being optk)nally substituted by one or more R^ 
groups: 



YU 




15 



30 
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each R is independently selected from the group comprising amino, hydrogen, 
halogen, hydroxy, nitro. cartjoxy, fomiyl, cyano, trifluoromethyl, trifluoromethoxy, 
carbamoyl, ureido, guanidino, alkyl. C^^ alkoxy. €3^ cycloalkoxyt. 64^ 
alkylcyctoalkoxy. alkylcartjonyl. alkoxycart)onyl. N-C^^ alkylcarbamoyi, 
5 !lJ!i-<JKCi^ alkyQcartjamoyl, hydroxyamlno. alkoxyamino. 

alkanoyloxyamino. Ci_4 alkylamino. dl[Ci^ alkyqamino. dKC-j^ alkyl]amino-Ci^ 
alkylene-(Ci^ alkyl)amino, Ciwj alkylamino- alkylene-(Ci^ alkyl)amino. 
hydroxy-Ci^ alkyIene-(Ci^ alkyi)amino. phenyl, phenoxy, 4-pyTWon-1-yl! 
pyrrolldin-1-yl. imidazoH-yl. piperidino. morphdino. thtomoipholino. thlomorpholino- 

10 1-oxkJe, thlomorpholino-1,1 -dioxide, plperazin-1-yl, 4-Ci^ alkylpiperazln-l-yl, 
dfoxolanyl. alkylthio. arylthio, C-juj alkylsulphinyl. alkylsulphonyl. 

arylsulphonyl, arylsulphinyl. halogeno-Ci^ alkyl, hydroxy-C<|^ alkyl. C2-4 
alkanoyloxy-Ci^ alkyl. alkoxy-Ci^ alkyl. cartx)xy-Ciuj alkyl. fcnnyl-Ci^ 
alkyl. alkoxycart)onyl-Ci^-alkyl, carbamoyl-Ci^ alkyl. M-Ci^ alkylcarbamoyl- 

15 Ci^alkyl, lifcl-dKCi^ alkylJcartjamoyl-Ci^alkyl. amlno-Ci^ alkyl, 

alkylamlno-Ci^ a'M. dKCi^ alkyl]amino-Ci^ alkyl, phenyl-Ci^ alkyl, 4-pyridon- 
1-yl-Ci-4 alkyl. pyrrolldln-1.yI.Ci^ alkyl. ImWazd-l-yKJi^ alkyl. plperidlno-Ci^ 
alkyl. morpholino-Ci^ alkyl. thiomorpholino-Ci^ alkyl, thnmorpholino-l-oxkle-Ci. 
4alkyl. thiomorpholino-1.1-dk)xkJe-C"j^alkyl. pipera2in-1-yW:i_4alkyl, 

20 alkyfpipera2ln-1.yl-Ci^ alkyl, hydroxy^2-4 alkoxy-Ci^ alkyl, C^^ alkoxy^2-4 
alkoxy-Ci^ alkyl, hydroxy-C2^ alkylamino-Ciut alkyl, Ci^^ alkoxy-C2-4 
alkylamino-Ci^ alkyl, alkylthk>-Ci^ alkyl. C-,^ alkylsulphlnyl-Ci^ alkyl. C^^ 
alkylsulphonyl-Ci^ alkyl, hydroxy-C2-4 alkylthto^i^ alkyl. alkoxy-C2^ 
alkylthk>-Ci^ alkyl. phenoxy-Ci^ alkyl. anBino-Ci^ alkyl, phenylthk>-Ci^ alkyl, 

25 cyano-Ci^ a'kyl. hatogeno-C2^ alkoxy. hydroxy-C2-4 alkoxy. C2-4 alkanoyloxy- 
C2^ alkoxy, alkoxy-C2^ alkoxy. cartxsxy^i^ alkoxy. fbnnyl-Ci^ alkoxy. Ci. 
4 alkoxycarbonyl-Ci-4 alkoxy. cart>amoyl-Ci-4 alkoxy. H-Ci^ alkytearbamoyl-Ci^ 
alkoxy. £lJi-dKCi-4 alkyl]carbamoyl-C|^ alkoxy, amlno-C2^ alkoxy. Ci«4 
alkylamino-C2-4 alkoxy. dl-{Ci^ alkyl]amino-C2^ alkoxy. dKCi^ alkyl-C2^ 

30 alkoxy]amino-C2^ alkoxy. C2^ alkanoytoxy. hydroxy-C2-4 alkanoykixy. Ci- 
4alkoxy-C2-4 alkanoyloxy. phenyl-Ci-4 alkoxy. phenoxy-C2-4 alkoxy, anilino-C2-4 
alkoxy, phenylthlo-C2^ alkoxy, 4.pyridon-1-yl-C2^ alkoxy. piperidlno-C2^ alkoxy. 
morpholino-C2-4 alkoxy. thlomon3holino-C2-4 alkoxy, thk)morpholino-1-oxlde-C2^ 
alkoxy. thtomorpholino-1.1-dioxkle-C2-4 alkoxy, pipefazln-1-yl-C2-4 alkoxy. 4-Ci^ 

35 alkylplperazin-1-yl-C2-4 alkoxy. pynoridin-1-yl-C2-4 alkoxy, lmida2ol-1-yl-C2^ 
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alkoxy. hatogeno-C2-4 alkylammo, hydroxy-C2^ alkylamino, alkanoyloxy-C2-4 
alkylamlno. Ci_4 alkoxy-C2^ alkylamino. cartxay^i^ alkylamino. C^^ 
alko)(ycarbonyl-Ci-4 alkylamino, carbamoyl-Ci^ alkylamino. ^i^0^^ 
alkylcarbamoyl-Ci-4 alkylamino. JiJi-dKCi^ alkyOcarbamoyl-Ci^ alkylamino. 
5 amlno-C2^ alkylamino, alkylamino-C2-4 alkylamino. dKCi^alkyl]amino-C2^ 
alkylamino. phenyi-Ci^ alkylamino, phenoxy-C2-4 alkylamino, anilino-C2-4 
alkylamino, 4-pyridon-1-yl- C2^ alkylamino, pynfolkJin-1-yl-C2-4 alkylamino, 
imidazol-1-yl-C2^ alkylamino, piperidino-C2^ alkylamino, morpholino-C2-4 
alkylamino. thiomorpholino-C2-4 alkylamino, thfomorpholino-1-oxide-C2^ 

10 alkylamino, thiomorpholino-1.1-dioxide-C2^ alkylamino. pipera2ln-1-yl-C2. 
4alkylamino. 4-(Ci^alkyl)piperazin-1-yl-C2-4alkylamino. phenylthio-C2^ 
alkylamino. C2-4 alkanoylamino. Ci^ alkoxycarbonylamino. 
alkylsulphonylamino. alkylsulphinylamino, benzamkio. benzenesulphonanudo. 
3-phenylurekJo. 2-oxopynolidin-1-yl, 2.5-dk)xopynDlklin-1-yl, hak)geno-C2^ 

15 alkanoylamino, hydroxy-C2^ alkanoylamino, hydroxy-C2^ alkanoyl-(Cj_4 a'M)- 
amino. alkoxy-C2^ alkanoylamino. carboxy-C2^ alkanoylamino. C-)^ 

alkoxycarbonyl-C2^ alkanoylamino. carbamoyl-C2-4 alkanoylamino. N-C1-4 
alkylcarbamoyl-C2-4 alkanoylamino, filN-dKCi^ alkyl]carbamoyl-C2-4 
alkanoylamino, amino-C2-4 alkanoylamino. a!kylamino-C2-4 alkanoylamino or 

20 dKCi^ alkyl]amino-C2^ alkanoylamino; and wherein saM benzamido or 

benzenesuiphonamido substitutent or any anilino. phenoxy or phenyl group on a 
substituent may optionally bear one or two halogeno. alkyi or Ci«4 alkoxy 

substituents; and wherein any substituent containing a heterocyclk: ring may 
opttonally bear one or two hak)geno. alkyI or alkoxy substituents on sakj 

25 ring; and wherein any substituent containing a heterocydk: ring may optionally bear 
one or two 0x0 or thioxo substituents on saki ring; 

or r3 represents a group selected from M^-M^-M'-M^, M^-M* or M^-M^-M^-M® 
wherein 

30 represents a C,^ alkyI group, wherein optkmally a CH2 group is replaced by a CO 
group; 

represents NP" or CR^^R". in which R" and R^^ each independently represent 
H or alkyi; 

represents a C^^ alkyI group: 
35 M^' represents a Ci^ alkyi group or is absent; 
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represents CN. NR«S(0)„R". S(0LNR^ V*. CONR''R^^ S(0X„R" or COjR". 
in which R", R" and m are as hereinbefore defined and R** and R" each 
independently represent H or C,^ alkyl. or R^^ and R^* together with the nitrogen 
atom to which they are attached represent a 5-cr G-membered ring optionally 
5 containing 1 or 2 additional heteroatoms selected from N. O or 8(0)^ in which ring 
any nitrogen atom present may optionally be substituted with a C^^ alkyl group, and 
which ring may optionally bear one or two oxo or thioxo substituents; 
M' represents the group NR^*R^', wherein R^ and R^® iare as defined above, or M* 
represents the group 

10 in which t represents 2 to 4 and R^^ represents OH, OC,^ alkyl or 

NR^*R^*: and 

represents a cycloalkyi group, the group NR^^^^ wherein R^^ and R^^are as 
defined above, or a 5- or 6-membered heterocyclic ring system containing 1 to 4 
heteroatoms selected from N. O or S; 

15 

and p is 0 to 3; or when p is 2 or 3. two adjacent r3 groups together fbmi an 
optionally substituted methyienedioxy or ethytenedioxy group; 

r2 is selected from the group comprising hydrogen, halogen, trifluoromethyl. C-\^ 
20 alkyl and Ci^ alkoxy; 

U represents phenyl or a 5 to 10-membered mono or bicydic ring system in which 
one or more of the cartxin atoms is opttonally replaced by a heteroatom 
independently selected from N, O and SCO),,,, wherein m is 0.1 or 2. and wherein U 

25 is substituted by at least one independently selected R^ group and is optbnally 
substituted by at least one independently selected R^ group; 

each r4 Is independently hydrogen, hydroxy, halogen, Ci^ alkyl. Ci_4 alkoxy, 
alkylamino. d'KCi^ alkyljamino, Ci_4 alkylthto. Ci_4 alkylsulphinyl. C-j^ 
30 alkylsulphonyl, alkylcarbonyl. C-j^ alkylcarbamoyl. dKC-j^ alkyl] carbamoyl, 
carbamyl, C-\^ aikoxycart)onyl. cyano, nitro or trifluoromethyl; 
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each r6 is independently a group ZR^ wherein Z is joined to r7 through a (CH2)p 
group in which p is 0, 1 or 2 and Z represents a group V(CH2), V(CF2), (CH2)V, 
(CF2)V. V(CRR' ), V(CHR) or V where R and R'are each alkyi and in which V 
5 is a hydrocarbyl group containing 0,1 or 2 cart)on atoms, carbonyf. dicarbonyl, 
CH(OH). CH(CN). sulphonamide. amide. 0, 8(0)^, or NRb where Rb is hydrogen or 
is Cf^ allcyl; and R^ is an optionally substituted cydoallcyl; or an optionally 
substituted 5. 6. 7. 8. 9 or lOnnembered cart>ocydic or heterocyclic moiety; 
or R^ is a group ZR^ in v\^ich Z is NR^ and NR** and R^ together fonrn an optionally 
10 substituted 5, 6, 7, 8, 9 or 10-membered cartxx^ydic or heterocyclic moiety. 

Solvates of the compounds of fomiula (I) are also included within the scope of the 
present invention. 

15 Heterocyclic groups comprise one or more rings which may be saturated, 
unsaturated, or aromatic and which may independentiy contain one or more 
heteroatoms in each ring. 

Carbocyclic groups comprise one or more rings which may be independently 
20 saturated, unsaturated, or aromatic and which contain only cartx)n and hydrogen. 

Suitably the 5, 6, 7, 8. 9 or 10-membered heterocyclic moiety is selected from the 
group comprising: furan, dioxolane, thiophene, pyrrole, imidazole, pym^lidine, pyran. 
pyridine, pyrimidine, morpholine. piperidine, oxazole, isoxazole. oxazoline, 
25 oxazolidine, thiazole, isothiazole, thtadiazole, benzofuran, indole, isoindde, 
quinazoline, quinoline, isoquinoline and ketal. 

Suitably the 5, 6, 7, 8, 9 or lO-membered carbocydic moiety is selected from the 
group comprising: phenyl, benzyl, indene. naphthalene, tetralin, decalin, cydopentyl, 
30 cydopentenyl, cydohexyl. cydohexenyl and cydoheptyl. 

By halo is meant fluoro, chloro, bromo or iodo. 

Alkyl groups containing three or more carbon atoms may be straight, branched or 
35 cyclised. 
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In an embodiment is as defined above with the exception of wherein any 
substituent containing a heterocyclic ring bears one or two oxo or thioxo substituents 
on said ring, and with the exception of C1-4 alkybulphinyl-Ci^ a'M or C-j^ 
5 alkylsulphonyl-Ci-4 alkyi; and R^* and R^® are as defined above with the exception 
of wherein they together with the nitrogen atom to which they are attached represent 
a 5- or 6-membered ring and said ring bears one or two 0x0 or thtoxo substituents: 
save that may represent 4-pyridon-1-yI. 4-pyridon-1-yl-C"|^ alltyl. 4-pyridon-1-y^ 
ail<oxy, 4-pyridon-1-yl-C2-4 alkylamino, 2-oxopynolidin-1-yl or 2,5- 
10 dioxopynolidin-1-yi. 

In an embodiment, X is N. 

. In a further embodiment, Y is NRb NRb(CH2). or (CH2)NRb preferably Y is NRb 
15 and Rb is preferably hydrogen CM- methyl. 

In a further embodiment R^ is a phenyl group or a 5- or 6-membered heterocyclic 
ring as defined above substituted with an R^ group as defined above; and p » 0. 

20 In a preferred embodiment rMs a 5- or 6-membered heterocydic ring as defined 
above substituted by one or more R' groups selected from the group comprising 
amino, hydrogen, halogen, hydroxy, fonnyl. cartMxy. cyano. nitro, C^^ all<yl, C-j^ 
alkoxy, C^^ alltylthio, all<ylsulphinyl. Ci^ aikylsulphonyl, C-j^ alkylamino, Ci. 
4 dialkylamino, dioxolanyl. hydroxy-Ci^ alkyI or hydroxy-Ci^ alkanoyi -(Ci^ 

25 alkyl)-amino. 

In a further preferred embodiment rMs a 5- or 6-membered heterocydte ring as 
defined above substituted by one or more R' groups selected from the group 
comprising Ci^alkyl. Ci^alkylamino-Ci^alkyl. di{C«alkyl)amino-C,^ alkyl. fbmiyl. 
30 carisoxy, Ci^alkoxycarbonyl. dtoxoianylortrifluoromethyl. 

In a further prefened emt>odiment R^ is a 5- or 6-nriembered heterocydic ring as 
defined above substituted by one or more R^ groups selected from the group C^. 
4alkylsulphinyl-C,^alkyl or Ci^alkylsulphonyl-C,^alkyl. 

35 
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In a further preferred embodiment rMs a 5- or 6-membered heterocyclic ring as 
defined above substituted with an group selected from M^-M^-M^-M^, M^-M^ or 
M^-M^-M^-M^ as defined above; and p = 0. 

5 In a further preferred embodiment is a 5- or 6-membered heterocyclic ring as 
defined above substituted with an R^ group selected from piperidonyl-methyl, 
pyn^olidinonyl-metfiyt or dioxoimidazotidinyl-methyl. 

In a further emtxKliment the group M^-M^-M^ represents an a-, p- or y-amino 
10 carboxylic, sulphinic or suiphonic acid or a C^^ alicyl ester, an amide or a C^^ alkyl- 
or di-(Ci^ alkyl)-amide thereof. 

Preferably represents CH2 . CO, CHjCHj or CH2CO, more preferably CH2. 

15 Preferably represents NR^^ in which R^^ is as defined above; more preferably R""^ 
represents H or methyl. 

Preferably represents CH2. CH2CH2or propyl. 

20 Preferably represents CH2, ethyl, propyl, isopropyl or is absent 

Preferably represents SOR^^. S02R^^, NR^^S02R^^ S02NR^^R^^ COjR^^ or 
CONR^'^R" in which R^^ and R^^ are defined above and R^^ and R^^ each 
independently represent H or C^^ alkyi: nK>re preferably R^^ R^^ R^^ and R''^ each 
25 independently represent H or methyl. 

Preferably represents a group NR^*R^^ in which R^* and R^^ together with the 
nitrogen atom to which they are attached represent a 6-membered ring optionally 
containing an additional heteroatom selected from N or O, in which ring any nitrogen 
30 atom present may optionally be substituted with a C^^ alkyi group, preferably a 
methyl group; or represents a group 
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in which t represents 2 or 3 and R^^ represents OH, NH2, H{C^^ alkyl)2 
or OCi^ alkyl; more preferably R^* represents NHj or N(CH3)2. 

Preferably also represents a group NR^^R^® in which R^^ and R" together with 
5 the nitrogen atom to which they are attached represent a 5- or 6-membered ring 
optionally containing an additional heteroatom selected from N or O, in which ring 
any nitrogen atom present may optionally be substituted with a C^^ alicyi group, 
preferably a methyl group, and which ring also bears one or two 0x0 substituents. 

10 Preferably represents a group NR^^R^^ in which R^^ and R^* each Independently 
represent C,^ alkyl. more preferably methyl, or R^^ and R^* together with the 
nitrogen atom to which they are attached represent a 5* or 6-membered ring 
optionally containing an additbnal heteroatom selected from N or O, in whk:h ring 
any nitrogen atom present may opttonaily be substituted with a C^^ alkyl group, 

15 preferably a methyl group; or represents a 5- or 6-membered heterocyclic ring 
system containing 1 or 2 heteroatoms selected from N or O. 




In a further prefen-ed embodiment M^-M^-M^ represents an a-amino carboxylic acW 
or a methyl ester or amide thereof. 

20 

In a further preferred embodiment M^-M^-N4^ represents an a-, p- or y-amino 
sulphink; or sulphonic acid, more preferably a or r-amino sulphinic or sulphontc 
acid, most preferably a p-aminosulphonk: ackl, or a methyl ester thereof. 

25 In an especially preferred embodiment M^-M^-M^ represents a 
methylsulphonylethylamino, methylsulphinylethylamlno. 
methylsulphonylethyl(methylamino), methylsulphinylethyl(methylamino), 
methylsulphonylpropylamino. methylsulphinylpropylamino, 
methylsulphonamidoethylamino, aminosulphonylethylamino, 

30 methylaminosulphonylethylamino. sarcosinamide, glycine, glycinamide, glycine 
methyl ester or acetylaminoethylamino group. 
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In a further especially preferred embodiment M represents a piperazinyl, 
methylpiperazinyl, piperidinyi, pyridyl, prolinamido or N,A/-<limethylproHnamido 
group. 

5 

In a further especially preferred emtxxliment represents a piperidonyl. 
pynolidinonyt or dioxoimidazolidinyl group. 

In a further especially preferred embodiment represents an isopropytamino or N- 
10 morpholinyl group. 

In a further especially preferred embodiment M^-M^ represents an 
isopropylacetamido or N-morpholinoacetamido group. 

15 In a further especially preferred emt}odiment M^-M^ represents a piperidonyl-methyl, 
pyrrolidinonyl-methyl or dk>xoimidazolkJinyl-methyi group. 

In a further especially preferred embodiment M^-M^-M^ represents a pyridylamino. 
cyclopropylamino, N-(piperidtn-4-yl)-N-methytamino, N,N-dtmethyiamlnoprop-2- 
20 ylamino, N-(2-dimethylamlnoethyl)-N-ethylamtno or tetrahydrofuranomethylamino 
group, preferably a pyridylamino group. 

In an embodiment may be selected from the group comprising phenyl, furan. 
thiophene, pyridine, pyrimidine. pyrazine, pyrrole, oxazole, isoxazole, oxadiazole. 
25 thiazole, isothlazole, triazole, tetrazole and imidazole or a hydrogenated derivative of 
any of the aforementioned. 

In a further preferred embodiment may be selected from the group comprising 
furan, dihydrofuran, thiophene, imidazole, tetrazole, triazole, pyridine, pyrrole, 
30 pyrimidine, isoxazole or oxadiazole. 

In a further preferred emtx)diment R^ is an oxadiazolidinone ring. 
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In an especially preferred embodiment is selected from the group comprising 
furan, imidazole, oxadlazole (particularly 1,3.4-oxadia2ole and 1.2,4-oxadia2ole) and 
triazole (particularly 1,2.3-triazole and 1,3.44riazole). 

5 In an embodiment r2 is hydrogen, alkyi, alkoxy or halogen, preferably 
methyl or hydrogen, more preferably hydrogen. 

In a further embodiment r4 is hydrogen, hydroxy, hatogen. alkyl. C^^ alkoxy, 
dKCi^ alkyOamino, nitro or trifluoromethyl. preferably hydrogen, hatogen or methyl. 
10 more preferably hydrogen. 

In a preferred embodiment is an optfonally substituted phenyl, dtoxolanyl, thienyl. 
cyclohexyl or pyridyl group. 

15 In a further embodiment, Z is absent or represents oxygen. CHj, NR**, Nr''(CH2). 
(CH2)NR^ CH(CH3). 0(CH2). (CH)CN. OCCFz). (CHjP. (CF^p. S(CH2). S(0)„,.* 
carbonyl or dicarbonyl. wherein R is hydrogen or C^^ alkyl. 

In a prefe^ed embodiment Z is oxygen. dicartx)nyl. OCHj, CH2(CN), S(0)m or NR**. 
20 wherein R Is hydrogen or C^^ alkyl. 

In a further preferred embodiment R® is benzyl. . hato-. dihalo- and trihatobenzyl. a- 
methylbenzyl. phenyl, halo-, dihalo- and trihalophenyl, pyridyl, pyridylmethyl. 
pyridyloxy. pyridylmettioxy, thienylmethoxy, dioxolanylmethoxy, cyclohexylmethoxy. 
25 phenoxy. halo-, dihalo- and trihalophenoxy. phenylthio. benzyloxy. halo-, dihalo- and 
trihalobenzyloxy, C,^ alkoxybenzyloxy. phenyloxalyl or benzenesulphonyl. more 
preferably benzyl, fluorobenzyl, difluonobenzyl, benzytoxy. fluorobenzyloxy, 
pyridylmethyl. phenyl, benzenesulphonyl, phenoxy or fluorophenoxy. 

30 In a further embodiment R is in the para posKfon wHh respect to Y. 
When the group Z is absent, R® = R^. 

One or both of the rings comprising the mono or bicydic ring system U may be 
35 aromatic or non-aromatic. The r4 and r6 groups may be bound to the ring system 
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by either a cartwn atom or a heteroatom of the ring system. The ring system Itself 
may be bound to the bridging group by a carbon atom or a heteroatom. The and 
r6 groups may be bound to either ring when U represents a bicydic ring system, but 
these groups are preferably bound to the ring which is not bound to the bridging 
5 group Y in such a case. 

Examples of suitable mono or bicydic groups U Indude: phenyl, isoindenyl, indenyl, 
indanyl, naphthyl, 1^-dihydronaphthyl or 1,2,3.4-tetrahydronaphthyl, pyrrolyl. 
pyridinyl. pyridazinyl, pyrimidinyl, pyrazlnyl, furanyl. 2H-pyranyl, thiophenyl, 1H- 

10 azepinyl, oxepinyl. thieplnyl, azodnyl, 2H-oxodnyl. thieno[2,3-b] furanyl, 
thianaphthenyl, indolyl. indolinyl, isolndolyl, isoindolinyl, indolizinyf, 1H- 
benzimidazolyl, 2,3-dihydro-1H-benztmidazolyl, IH-indazolyl, 2,3-dihydro-1H- 
indazolyl, benzoxazolyl, 2,3-dihydrobenzoxazolyl, benzo[c]isoxazolyl, 

benzo[d]isoxazolyl, 2,3-dihydrot>enzo[dlisoxazoiyl, t>enzothiazoyl, 2,3- 

15 dihydrot>enzothlazoiyl, benzo[c]isothiazolyl, benzo[d]isothiazolyl, 2.3- 
dihydrobenzo[d]isothiazolyl, IJl-benzotriazotyi, benzo[c]furanyl, 

benzo[c][1,2,3]thiadiazolyl, benzo[d][1,2.3]oxadiazolyl, benzo[d][1,2,3]thia- 
diazolyl, quindyl, 1,2-dihydroquinolinyl, 1.2,3,4^etrahydroquinolinyl, isoquinolyl 
1,2,3,4-tetrahydroisoquinolinyl, dnnoiinyl, quinazolinyl, quinoxalinyl. phthalazinyl, 

20 4H-1 ,4-benzoxazinyl, 2,3-dihydro-4Hr1 ,4-benzoxazinyl, 4KI-1t4*benzothiazinyl or 
2,3-dihydro-4H-1 ,4-t>enzothiazinyi. 

Suitably U represents a phenyl, indolyl. Isoindolyl, indolinyl, isoindolinyl, IM- 
indazolyl, 2,3-dihydro-1H-indazolyl, IM-benzimidazoiyl, 2,3-dihydro-1H. 
25 benzimidazolyl or IM-benzotriazolyl group. 

In an embodiment, the optional substitutents for the caritx>cydic or heterocydic 
moiety, which may be present at any available position of said moiety, are selected 
from the group comprising: 

30 

(CH2)<,S(0L-Ci^alkyl, (CH2)pS(OL-<:3^doalkyl, (CH2)qS02NRV, (CH2)qNR^^ 
(CH2)qC02R^ (CH2)<,OR^ (CH2)gC0NR®R^ (CH2)gNR^COR^ (CH2)pCOR^ (CH2)qR^ 
NR®S02R® and S(OXT,R^ 

35 wherein q is an integer from 0 to 4 indusive; m is 0,1 or 2; 
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R and R are independently selected from the group comprising hydrogen. C^^ 
alkyl, cycloalkyi, aryl, a 5- or 6-memi}ered saturated or unsaturated heterocyclic 
ring which may be the same or different and which contains one or moro 
heteroatoms which are selected from N, O or S(0)m. wfth the proviso that the 
5 heterocyclic ring does not contain two adjacent O or S(0)f|, atoms. 

In a further embodiment the optional substitutents for the cartxx^ic or heterocyclic 
moiety are selected from the group comprising morpholine, piperazine. piperidine. 
pyrrolidine, tetrahydrofuran, dioxolane. oxothiolane and oxides thereof, dithiolane 
10 and oxides thereof, dioxane, pyridine, pyrimidine, pyrazine. pyridazine, furan, 
thiofuran. pyrrole, triazine. imidazole, triazoie. tetrazoie, pyrazole, oxazole. 
oxadiazole and thiadiazole. 

Other optional substituents for the cart>ocyclic or heterocyclic moiety and also for 
15 other optionally substituted groups include, but are not limited to, hydroxy, halogen, 
trifluoromethyl. trifluoromethoxy, nitro. amino, cyano. Cj^ alkoxy. C^^ alkyithioi 
alkyi cartwnyl, carboxylate and alkoxy cartxjxyl. 

In a further embodiment X represents N; p is 0; and the group R^ is in the 6-position 
20 of the quinazoiine ring system. 

In a preferred embodiment of the present invention there is provided a compound of 
formula (I) or a salt or solvate thereof wherein X represents N; Y represents NR^, 
wherein R is hydrogen or alkyl; R' represents furan. thfophene. pynoie. 

25 pyridine, pyrimidine. pyrazine. imidazole, oxazole. isoxazole, oxadiazole. tetrazoie. 
tria2X>le, dioxolane or a partially or fully hydrogenated derivative of any of these 
groups, optionally substituted by one or more groups selected from halo, 
trifluoromethyl. C,^ alkyl, carboxy. C^^-alkoxycarbonyl, fomiyl. hydroxy-C,^ alkyl. 
1.3-dioxolan-2-yl. amino. C,^ alkyiamino. di(CM alkyl)amino. hydroxy-Ci^alkanoyl- 

30 (Ci^alkyl)-amino, C^^ alkylamino-C^>4 a'M or <lKCi^ aIkyl)amino-Ci^ alkyl; p is 0; 
R^ represents hydrogen; R^ represents hydrogen, hak) or methyl; U represents 
phenyl. Indolyl. benzimidazolyl or indazolyl, more preferably phenyl or indazolyl; and 
R® represents phenyl, benzyl, a-methylbenzyl, fluorobenzyl. difluorobenzyl, 
pyridylmethyl, benzenesulphonyl. phenoxy, fluorophenoxy. benzyloxy or 

35 fluorobenzyloxy. 



wo 98/02434 



PCr/EP97A»672 



19 



In a further preferred embodiment of the present invention there is provided a 
compound of formula (i) or a salt or solvate thereof wherein X represents N; Y 
represents NR^, wherein is hydrogen or C^^ alkyi; R^ represents furan. 
5 thiophene, pyrrole, pyridine, pyrimidlne. pyrazme. Imidazole, oxazole. isoxazole. 
oxadiazole, tetrazole, triazole, dioxolane or a partially or fully hydrogenated 
derivative of any of these groups substituted by a Ci^all^sulphinyl-Ci^alkyl or C,. 
4alkylsulphonyl-C,^alkyl group: p is 0; R^ represents hydrogen; R* represents 
hydrogen, halo or methyl; U represents phenyl, indolyl. benzimidazolyl or indazolyl. 
10 more preferably phenyl or indazolyl; and R' represents phenyl, ben^, a- 
methylbenzyl, fluorobenzyl. difluorobenzyl. pyridylnrrethyl, benzenesulphonyl, 
phenoxy. fluorophenoxy. benzyioxy orfluoroben2yloxy. 

in further preferred embodiment of the present invention there is provided a 

15 compound of formula (I) or a saK or solvate thereof wherein X represents .N; Y 
represents NR*. wherein R' is hydrogen or C^^ alkyI; R^ represents furan, 
thiophene. pynole. pyridine, pyrimidine. pyrazine. imidazole, oxazole, isoxazole. 
oxadiazole, tetrazole. triazole. dioxolane or a partially or fully hydrogenated 
derivative of any of these groups, optionally substituted with an R^ group selected 

20 from methylsulphonylethylamlnomethyl. methylsulphonylethylamino-cartxmyl. 
methylsulphinylethylamino-methyl. methytsulphinylethylamino-carfoonyl. 
methylsulphonylpropyiamino-methyl. methylsulphinylpropylamino-methyi, 
methylsu!phonylpropyamino-carbonyl. methylsulphinylpropylamino-carbonyl. 
methyisulphonylethyi-(methylamino)-methyl. methyisulphonylethyKmethyiamino)- 

25 carbonyl. methylsulphinylethyKmethylamino)-methyl, methylsulphinyiethyl- 
(methylamino)-carbonyl, methyl8ulphonylpropyl-(methylamino)-methyl, 
methylsulphinylpropyl-(methylamino)-methyl. methytsulphonylpropyKmethylamino)- 
carbonyi. methyfsulpNnylpropyl-(methylamino)-carbonyl. 
methyisulphonamidoethylamino-methyi. methylsulphonamidopropylamino-methyl, 

30 aminosulphonylethylamlnomethyl, methylaminosulphonylethylamlnomethyl. 
sartxjsinamldomethyl, glydnylmethyl. glycinamidomethyl, glydnylmethyl methyl 
ester, acetylaminoethylaminomethyl. piperazinylmethyl, methyiplperazinylmethyl. 
piperidinylmethyl. pyridylmethyl. N-(prolinamido)methyl, (N.N-dimethyl- 
prolinamido)methyl. pyridylam'momethyl. cydopropylamlnomethyl. N-(piperidin-4-yl)- 

35 N-methylaminomethyl, N.N-dimethylaminoprop-2-ytaminomethyl. N-(2- 
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dimethylaminoethyl)-N-ethylaminomethyl, isopropytacetamido, N- 

morpholinylacetamido or tetrahydrofuranomethylaminomethyl and optionally further 
substituted by one or more alkyi groups; p is 0; represents hydrogen; 
represents hydrogen, halo or methyl; U represents phenyl, inddyl, benzimldazolyl or 
5 indazolyl, more preferably phenyl or indazolyl; and represents phenyl, benzyl, a- 
methylbenzyl, fluorobenzyl, difluorobenzyl. pyridylmethyl, benzenesulphonyl, 
phenoxy. fluorophenoxy, benzyioxy orfluorobenzyloxy. 

In further preferred embodiment of the present invention there is provided a 
10 compound of formula (I) or a salt or solvate thereof wherein X represents N; Y 
represents NR', wherein R" is hydrogen or alkyl; R^ represents fuian. 
thiophene. pynx)le, pyridine, pyrimidine, pyrazine. imidazole, oxazole. isoxazole. 
oxadiazole. tetrazole, triazole. dioxolane or a partially or fully hydrogenated 
derivative of any of these groups, substituted with an R^ group selected from 
15 piperidonyl-methyl. pyrrolidinonyl-methyl or dioxoimidazolldlnyl-methyl; p is 0; R^ 
represents hydrogen; R* represents hydrogen, halo or methyl; U represents phenyl, 
indolyl, benzimldazolyl or indazolyl. more preferably phenyl or indazolyl; and R® 
represents phenyl, benzyl, a-methylben^. fluorobenzyl. difluorobenzyl. 
pyridylmethyl, benzenesulphonyl, phenoxy. fluorophenoxy. benzyioxy or 
20 fluorobenzyloxy. 

In an especially preferred embodiment of the present invention there is provided a 
compound of formula (I) or a salt or solvate thereof virtierein X represents N; Y 
represents NR", wherein R' is hydrogen or alkyl; R^ represents a furan. 

25 dihydrofuran, thiophene. pyridine, pyrrole, pyrimidine, isoxazole, triazole, tetrazole, 
imidazole or oxadiazole ring, preferably furan. Imidazole, oxadiazole and triazole, 
substituted with an R' group selected fhom Ci^aikyl. Ci^alkylamino-Ci^alkyl. dl(Ci. 
4alkyl)amino-C^^ alkyl, fomiyl, carboxy, C,^alkoxycarbonyl. dioxolanyi. 
trifluoromethyl, methylsulphonylethylamlnomethyl. methylsulphonyiethylamino- 

30 cartxjnyl. methylsulphonylethyl(fnethylamino).methyl. 
methylsulphonamidoethylamino-methyl. aminosulphonylethylamino-methyl, 
methylaminosulphonylethylamino-methyl, N.N-dimethylaminoprop-2-ylamlnomethyl, 
N-(2-dimethylaminoethyl)-N-ethylamlnomethyl. pyridylaminomethyl. 
tetrahydrofuranomethylaminomethyl. piperazinylmethyl, methylpiperazinylmethyl, 

35 piperidinylmethyl, pyridylmethyl. N-(prolinamklo)methyl or (N.N-dimethyl- 
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prol|namido)methyl; p is 0; represents hydrogen; represents hydrogen or halo; 
U represents phenyl or Indazolyl; and represents benzyl, fluorobenzyl, 
difiuorobenzyl, pyridylmethyl, benzenesulphonyl, phenoxy, benzyloxy or 
fluorobenzyloxy. 

5 

In a further especially preferred embodiment of the present invention there is 
provided a compound of formula (i) or a salt or solvate thereof wherein X represents 
N; Y represents NR*. wherein R' is hydrogen or C^^ alkyi; R^ represents a furan, 
dihydrofuran, thiophene, pyridine, pyrrole, pyrimtdine, isoxazole, triazole, tetrazole, 

10 imidazole or oxadiazole ring, preferably furan, imidazole, oxadiazoie and triazole, 
substituted with an R^ group selected from a C^^alkylsulphinyl-Ci^alkyl. C-,. 
^alkylsulphonyl-C^^alkyl, piperidonyl-methyl, pyrrolidinonyl-methyl or 
dioxoimidazolidinyl-methyl group; p is 0; R^ represents hydrogen; R'^ represents 
hydrogen or halo; U represents phenyl or indazolyl; and R^ represents benzyl, 

15 fluorobenzyl, difluorobenzyl, pyridylmethyl, benzenesulphonyl, phenoxy, benzyloxy 
or fluorobenzyloxy* 

In a most especially preferred emtxxiiment of the present invention there is provided 
a compound of formula (1) or a salt or solvate thereof wherein X represents N; Y 
20 represents NH; R'' represents a furan, imidazole, oxadiazole or triazole ring 
optionally substituted with a methyl group; p is 0; R^ represents hydrogen; R* 
represents hydrogen; U represents phenyl or indazolyl; and R^ represents benzyl. 
fluorobenzyl, benzyloxy or fluorobenzyloxy. 

25 In a further most especially preferred embodiment of the present invention there is 
provided a compound of formula (I) or a salt or solvate thereof wherein X represents 
N; Y represents NH; R^ represents a furan ring substituted with an R^ group selected 
from methylsulphonylethylaminomethyl, methylsulphonylethyl(methylamino)-methyl. 
methylsulphonamidoethylamlno-methyl, aminosulphonylethylamino-methyl, 

30 methyiaminosulphonylethylamino-methyl, methylptperazinylmethyl or 

(prolinamido)methyl; p Is 0; R^ represents hydrogen; R^ represents hydrogen; U 
represents phenyl or indazolyl; and R® represents t)enzyl, fluorobenzyl, benzyloxy or 
fluorobenzyloxy. 



W098A)2434 



PCT/EP97/03672 



22 

In a further most espedally preferred embodiment of the present invention there is 
provided a compound of formula (I) or a salt or solvate thereof wherein X represents 
N; Y represents NH; represents an oxadiazole ring substituted with an group 
selected from piperidonyl-methyl or pyrrolidinonyl-methyl; p is 0; R^ represents 
5 hydrogen: R* represents hydrogen; U represents phenyl or indazolyl; and R® 
represents benzyl, fluorobenzyl, t)enzyioxy orfluorobenzyloxy. 

Preferred compounds of the present invention include: 

(4-Benzyloxy-phenylH6-furan-2--yl-quinazoiin-4-yi}-amine; 
10 (4-Benzyloxy-phenylH6-(thiophen-2-yl)-quinazolln-4-yl)-amlne; 

(4-Benzyloxy-phenyl)-(6-(pyridin-2-yl)-quinazolin-4-yl)-amine; 

(4-Benzyloxy-pheny!)-(6-(pyrimidin-2-yI><|uinazolin-4-yl)-amine; 

(4-Benzyloxy-phenyl)-{6-(5-{1,3Klioxolan-2-yl)-ftiran-2-ylKjuinazolin^^ 

(4-Benzyloxy-phenyIHM3-nTOthyl-3H-imklazol-4-yI)-quinazolin-^ 
15 (4-Benzyloxy-phenylH6K2.3Klihydrofuran-5-yl)-quinazolin-4-yl)-amine; 

(4-Benzyloxy-phenylH6-(3-methyl-1,2.34riazol-4-yl)K?ulnazdin-4-yl^ 

5-(4-^4*Benzyloxy-phenylantino)K)uinazdin-6-yl)-furarv2K:arbaklehyde 

(4-Benzyloxy-phenylH6-(5-(4-methyipiperazin-1-yimethyl)-fu quinazolin-4- 

yl)-amine; 

20 (S)-1-(5-(4-(4-Benzyloxy-phenylamino)-quinazdin-6-yl)-furarv2-ylnieth^ 
2*carfooxy!ic acid amide; 

N2-(5-(4-(4-Benzyloxy-phenylamino)-quinazolin-€-yl)-furan-2-yImethyl^^ 
dimethyl-propane-1 ,2-diamine; 

N-(5-(4-(4-Benzyloxy-phenylamino)-quinazolin-6-yl)-furan-2-ylmethylV 
25 dimethyl-ethane-1 ,2-diamine; 

(4-Benzyloxy-phenylH6-(5-(pyridin-3-ylaminoniethyl)-fufBn-2-yl)qu^ 
amine; 

(4^Benzyloxy-phenylH6-{5-(((tetrahydro-furan-2-ylmethyl)^ 
2-yl)-quinazolin-4-yf)-amine; 
30 (1-Benzyl-1H-lndazoI-5-ylHN5-(1,3)-dioxdan-2-yl-furan-2-yl^ 
amine; 

5-(4-(1 -Benzyl-1 H-lndazol-5-ylamino)-quinazoiin-6-yl)-funan-2-cart>aldehyde; 
(S}-1-(5-(4-(1 -BenzyM H-indazol-5-ylamino)-quinazolin-6-yl)-furan-2-yim6thyi)- 
pyrroiidine-2-carboxylic acid amide; 
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(1 -Benzyl-1 H-inda2ol-5-yl)-(6-(5-<(2HTiethanesulphonyl-ethylamino>-met^ 
furan-2-yl)-quinazolirv4-yi)-dmine: 

(4-Ph6noxy-phenyl)-(6-(5-methyl-1.3,4-oxadla20l-2-yl)qulna2din-^ 
(1-(2-FluorDben2yl)-1H-inda2ol-5-ylH6-(5-methyl-1,3.4^ 
5 yi)-amine: 

(1-(3-Fluorobenzyl)-1 H-indazo(-5-ylH6-(5-methyl-1 A4-oxadiazol-2-yl)-quinazolin-4- 
yl)-amine; 

(1-Pyridin-2-ylmethyl>-1 H-inda20l-5-ylH6-(5-niethyH ,3,4-oxadiazol-2-yl)-quina2olln. 
4-yl)-amine; 

10 (1 -(2,3-Difluoroben2yl)-1 H-inda2ol-5-ylH6-(5-methyl-1 .3.4-oxadlazol-2-yl)qulnazolin- 
4-yl)-amine; 

(3-Chloro-4-(2-fiuoro-ben2yloxy)-phenylH6-(5-methyl-1.3,4-oxad'i^ 
quinazoiin-4-yl>-aniine; 

(3<:hloro-4-(3-fluoro-benzyioxy)-phenyiH6K^niethyi-1,3,4K>x^^ 
1 5 quinazolin-4-yl)-amine; 

(4-Ben2yloxy-^henylH6-(5-methyl-1,3,4-oxadiazol-2-yl><|uinazoli 

(4-(2-Fluoix)-benzytoxy)-phenylH6-(5-methyl-1,3,4K)xadia^ 

amine; 

(4-(3-Fluoro*benzyloxyH3henylH6-(5-methyl-1,3,4K)xadiazoi-^ 
20 amine; 

(4-Benzenesulphonyl-phenylH6-(5-methyi-1,3.4H)xadiazol-2-yl)K)uinazolin-4-^ 
amine; 

(1-{3,5-Difluoro-benzyl)-1 HHndazol-5-ylH6-(5-methyl-1 .3.4oxadiazol-2-yl). 
quinazolin-4-yl)-amme 
25 (4-(4-Fluon>benzyloxy)-phenylH6-(5-methyl-1,3,4<ixadjazoW^ 
amine: 

(4-(2-Fluoro-benzyloxyH)henyl)-(6-(5-trifluoromethyl-1,3,4K)xadiazoK^^ 
quinazolin-4*yl)-amine; 

(4-(3-Ruorobenzyloxy)-phenylH6-(5-trifluoromethy^1.3,4^^xadla20^^^ 
30 4-yl)-amine; 

(4.(4.Fluoro-ben2yloxy)-phenylHM5-trifluoromethyl-1,3,4-oxadiazol-2 
quinazolin-4-yl)-amine; 

(1 -Benzyl-1 H-indazol-5-yl)-(fr'(5-trifluoromethyl-1 .3,4-oxadiazol-2-yl)-quinazolin-4-yl)- 
amine; 
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(4-Pyridin-3-ylmethoxy)-phenylH6K5-trifluofDmethyl-1.3,4-oxadia20l-2-yl)^ 

4- yl)-amine; 

(1 -BenzyH H-inda2ol-5-ylH6-(3-methyl-3H-imlda2ol-4.yl)-qulna2olliv4-yl)-amine; 

(1 -BenzyH H-lnda2ol-5-yJH6-{1 -methyH H-liTMdazol-2-yl)quinazolin-4-yI)-amine; 

(4-Ben2yloxy-phenylH6-<1H-tetrazoI-5-yl)-quina20lin-4-yl)-amlne; 

(1.Benzy|.1H-lndazol-5-ylH6-(5wnethyl-1,3,4-o)(adia2d-2-y1H?uIna2dln^ 

(1-Benzyl-1H-jnda2ol-5-ylH6K5-memyl-1,3,4-triazol-2-yl)K|iiinazoH 

(S)-H2-(4-(4-Benzyloxyi)henylamino)-qulna2olln-6-yl)-3-methy»-3H-4^^ 

yimethyl)-pyrrolidine-2-carboxylicacid amide; 

(1 -Benzyl-1 H-lndazol-5-ylH6-(5-methanesulphonylmethyl-1 .3,4^xadiazol-2-yl}- 

quinazolin-4-yl)-amine; 

(4-Benzyloxy-phenyl)-(6-( 1 -methylpyridinium-2-yl)quinazolin-4-yl)-amine; chloride: 

(4-Benzyloxy-phenyl)-(6-(2.3-dimethyl-3H-irnidazol-4-yl)^uinazolln-4-yl)^mlne 

(4-Benzyk)xy-phenyiH-^(3-methylisoxazol-5-y1)-quina2onn-4-yl)-amine: 

(4-Benzytoxy-phenytH6-(5-(({2-methanesulphonyl-ethyl)-methyl-amino)-methyl). 
furan-2-yt)-quinazoiln-4-yl)-amine: 

N-(2-K(5-(4-(4-Benzyioxyi)henyiamino)-quinazofirve-yl)-furan-2-yinf^ 
ethyl)-methanesulphonamide: 

2-((5K4-(4-Ben2y«oxy-phenylamino)K)uina2olin-6-yl)-furarv2-y(meth^ 
ethanesulphonic acid amide; 

5- (4-(4-Benzyloxy-phenylamino)<|uinazoliiv&-yl)-fijran-2-cartioxylic acid methyl 
ester; 

5-(4-(4-Ben2yloxy-phenyiamino)-quinazolin-6-yl)-furan-2-cart5oxyllc acid; 
5-[4-(4-Benzyloxy-phenyiamino)-quinazolln-6-yl]-furan-2-cart)oxylic acid (2- 
methanesulphonyi-ethyl^amide; 

2-((5-{4-(4-Betuyloxy-plienylamino)Kiuinazolin-6-yl)-furan-2-ylmethyl)-amino)- 
ethanesulpiionic add methylamide; 

(1-Behzyl-1 H-inda20l-5-ylH6-(3-methyl-1 .2.4-o)(adiazol-5-yl)-quinazoiin-4-yl>«mine: 
(4.Benzyloxy-phenylH6-(5-methyl-1^,4H3xadia2ol-3-ylHuinazolln-4-yl)-amine: 
(4-Benzyloxyi>henyfHN5-(2Klimethylamfno-ethylH,2,4-oxadiazol-3-yl)Hiuina^ 
4-y!)-amine; 

(4-Benzyloxy-phenylH6-(5-(dimethylaminomethyl).1^.4^xadiazol-3-yl)-quina2olln- 
4-yl)-amine; 

(1 -Benzyl-I H-inda20l-5-ytH6-(5-(((2-methanesutphonyl-etliyl)-amino)-methyl)-1 ,2.4- 
oxadiazol-3-yi)-quinazoiin-4-yl)-amine; 
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(1-BenzyH HHndazoi-5-ylH6-(5-methanesulphonyimethyl-1 ^,4-oxadiazol-3-yt)- 
quinazoiin-4-yl)-amine; 

(1-Benzyl-1 H-indazol-5-ylH6-(5-methyH .2.4K)xadia2O^3-yl}-q"^na2oIln^yl0-amlne: 
(1-Benzyl-1 HHndazol-5-yl}-6-(5-(pyridin-3-ylmethyl)-1 ^,4-oxadia2ol-3-yl)-quina2olln- 

4- yl)-amine; 

(1-Benzyi-1H-indazol-5-ylH6-(1-methylpyrrot-2-yl)<|uinazoK 

5- (4-(1 -Benzyl-1 H-inda2ol-5-yl)<|ulna2olln-6-yl)-1-methyl-pynx>le-2-^ 
1-(3-(4-(1-Benzyl-1 H-indazol-5-yiamino>-qulnazolirv6-yi)-1 ,2,4-oxadiazol-5-ylmethyl)- 
piperidirv4«one; 

1 -{3-(4-(1 -Benzyl-1 H-indazol-5-ylamino)-quinazolin-6-yl)-1 ,2.4-oxadiazol-5-ylmethyl)- 
pyrrolidin-2-one: 

1-(3-(4-(1-Benzyl-1H-indazol-5-ylamino)-quinazolin-6-yl)-1,2,4-oxadla^^ 
imidazolidin-2,5-dione; 

3-(4-(1 -Benzyl-I HHndazol-5-ylamino)-quinazolin-6-yl>4H-1 t2,4-oxadiazolidirv3-one: 
(1 -Benzyi-1 H-indazol-5-ylH6*(5-((2-nrmthanesuphonyl-ethyl-amino)-methylV - 
methyl-pyrrol-2-yl)-quinazoIin-4-yl)-amlne; 

(4-Benzyfoxy-phenyiH6*(H3-N,NMimethyiaminopropylHmida2^ quinazolin-4- 
yl)-amine; 

(1 -BenzyH H-indazolylH6-(H3-N.N-dimethyiaminopropylHniidazol-5-yl)^ 
qumazolin-4-yl)-amine; 

(4-Benzyioxy-phenylH6-(H3*N.N-dimethylarntnopropylHnriidazol*2^ 
yl)-amine; 

(1-BenzyH H-indazolylH6-(1 -(3-N.N-dimethylaminopropyl)-imidazol-5-yl)- 
quinazolin-4-yl)-ainine; 

(4-Benzyloxy-phenylH6-(5-trifluoromethyl-1,3,4-oxadiazol-2-^ 
amine: 

(1-(2-Fluoro-benzyl)-1 H-indazol-5-ylH6-(5-trifluoromethyl-1 ,3,4-oxadiazol-2-yl)- 
quinazolin-4-yl)-amine: 

(1-(3-Fluoro-benzyl>-1 HHndazol-5-yl)-(6-<5-trifluorDniethyl-1 »3.4-oxadiazol-2-yl)- 
quinazonn-4-yi)-amfne; 

(1 -(4-Fluoro-benzyl)-1 HHndazoi-5-ylH6-(5-trifiuoromethyl-1 •3,4-oxadiazol-2-yl)- 
quinazolin-4-yl)-amine; 

(1 -Benzyl-1 H-indazol-5-ylH7-(5-niethyl-[1 ,3,4]oxadiazol-2-yl)-qulnazolin-4-yl)- 
amlne; 

(1 -Benzyl-1 H-indazol-5-ylH7-K3-methyl-3H-inrildazol-4-yl)quinazolin-4-yl>- amine; 



wo 98/02434 



PCT/EP97/03672 



26 

(1-Benzyt-1H-lnda20l-5-yl)-[7-(furarv-2-yl)-qutna2olin-^ 

(1 -Benzyl-1 H.inda20l-5-yl)-[7-(5-(1 .3-djoxolan-2.yl)-furan-2-yl)quina2olirv4.yll amine; 
5-[4-<1-Ben2yl-1H-inda20l-5-ylamino)-quinazolirh7-yO-fu 
(1-Benzyl-1H-inda20l-5-yl)-[7-{5-[(2-methanesulphonyl-^thytamin^ 
5 yl}-quinazoitrh4-yi]-amine; 

(S)-1 -{5-[4-(1 -Benzyl-1 H-lnda2ol-5-ylaminoHuina2olin-7-yO-furan-2-yl-meth^ 
pynx>lidine-2-carbo)cylic acid amide; 

(4-Benzyloxy-phenylH6-(3-methyK1^]oxa2ol-4-ylHuina2oll 

(4-Benzyloxy-phenylH6-{4-(1,3-dtoxolan-2-yl)-3-methyl-3mmidazo 
10 quinazolin-4-yl)-amine; 

2.(4-(4-Benzyloxy-phenylamlno><iuinazdin-6-yl)-3-methyl-3H-imidazo^ 
carbaldehyde; 

and salts or solvates thereof, particularly pharmaceutically acceptable salts or 
solvates thereof. 

15 

Other preferred compounds of the present invention include: 
(4-Benzyloxy-phenylH6-(imlda2ol-2-yl><iuinazolin-4-yl)-amine; 
(4-Benzyloxy-phenylH6^5-(4-methyH3iperazinylmethyl)-1-methyll 
quina2olln-4-yl)-amine; 

20 (4-Ben2yloxy-phenylH6-[5-(A/.W-<Jimethylaminomethyl)-1.melhylimida^^ 
quinazolin-4-yl)-amine: 

(4-Benzyloxy-phenylH6-[5-(4-methyl-pipera2lnylmethylHmida2ol-2-yq.qulna^^ 
yl)-amine; 

(4-Benzyloxy-phenylH6-I5-(A/,AWimethylaminomethylHmidazol-^ 
25 yi)-amlne; 

(4-Benzyloxy-phenylH6-[1-(4-methyl-piperazlnylmethylHmldazol-2-yO-q^ 
yl)-amlne; 

(4-Benzyloxy-phenyl)-(6-I1-(A/.AWimethylamjnometh^ 
yl)-amine; 

30 (4-Ben2yloxy.phenylH6K5-carboxymethylaminomethyl-furan-2-yl)<^ 
amine; 

and salts or solvates thereof, particularty phanrnaceutically acceptable salts or 
solvates thereof. 

35 Particularty preferred compounds of the present invention include: 
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(4-Benzyk)xyi>henylH6-furan-2-yl^iuinazolifv4-yl)-amine: 
(4-Benzyloxyi)henylH6-(3-methyl-3H-irTddazol-4-ylH)uinazoK 
(4K4-Fluoro-benzyk)xy)-phenylH6K5Hn6thyl-1.3.4K)xadiazol-2^^ 
amine; 

5 (1 -Benzyl-1 H-lndazol-S-yf H6-(5-methyl-1 .3.4-triazol-2-yl)-quinazolin-4-yl)-amine; 
(4-Ben2yloxy-phenyIH6-(5-methyl-1^.4-oxadiazol-3-yl)Kjuina2olln-4-yl)-amlne: 
and salts or solvates thereof, particularly pharmaceutically acceptable salts or 
solvates thereof. 

1 0 Further particularly preferred compounds of the present invention include: 

(4-Benzyloxy-phenylH6-(5-(4-methylpiperazin-1 -ylmethyi)-furan-2-yl)- quinazolin-4- 
yl)-amine: 

(S)-1-(5-<4-(4-Benzyloxy-phenylaiTvno)K)uinazofin-6-yl)-furan-2-ylmethyl)-pyrrolidine- 
2-cartx}xylic add amide; 

15 (S)-1-(5-{4-(1-Benzyl-imndazol-5-ylanrMno)Kjuina2olin-6-yl)-furan-2-ylnrieth 
pyrrolidine-2-cartK}xylic acid amide; 

(1 -Benzyl-1 H-lnda2ol-5-yl)-(6-(5-((2-methanesulphonyl^thylamino)-methyl)-furan-2- 
yl)-quinazolin-4-yl)-amine: 

(4-Ben2yloxy-pheny1H6-(5-(((2-methanesulphonyl-€thyl)-methyl-amino)-methyl> 
20 furarv2-yi)-quinazolin-4-yl)-amine; 

N-(2-((5-(4-(4-Benzyloxy-phenylamlno><)uinazolin-6-yl)-furan-2-ylmethyl)-amino)- 
ethyl)-methanesulphonamide; 

and salts or solvates thereof, particularly pharmaceutically acceptat)le salts or 
solvates thereof. 

25 

Further particularly preferred compounds of the present invention include: 

1 -(3-(4-(1 -Benzyl-1 H-lndazol-5-ylamlno)-quinazolin-6-yl)-1 .2,4-oxadia2ol-5-ylmethyl)- 

piperidin-4-one; 

1 -(3-(4-(1 -Benzyl-1 HHndazol-5-ylamino><)uinazolin-6-yl)-1 .2.4-oxadiazol-5- 
30 ylmethyl)-pyrrolidin-2-one; 

and salts or solvates thereof, particularly pharmaceutically acceptable salts or 
solvates thereof. 

Certain compounds of formula (I) may exist in stereoisomeric forms (e.g. they may 
35 contain one or more asymmetric cartx>n atoms or may exhibit cis-trans isomerism). 
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The individual stereoisomers (enantiomers and diastereoisomers) and mfadures of 
these are included within the scope of the present invention. Likev^, it is 
understood that compounds of formula (I) may exist in tautomeric forms other than 
that shown in the formula and these are also included within the scope of the 
5 present invention. 

Salts of the compounds of the present invention may comprise add addition salts 
derived from a nitrogen in the compound of formula (l)« The therapeutic activity 
resides in the moiety derived from the compound of the invention as defined herein 

10 and the identity of the other component is of less importance although for 
therapeutic and prophylactic purposes It is, preferably, pharmaceutlcally acceptable 
to the patient. Examples of pharmaceutically acceptable acid addition salts include 
those derived flnom mineral acids, such as hydrochloric, hydrobromic, phosphoric, 
metaphosphoric, nitric and sulphuric adds, and organic adds, such as tartaric. 

15 acetic, trifluoroacetic, citric, malic, lactic, fumaric, benzoic, glycolic. gluconic, sucdnic 
and methanesulphonic and arylsulphonic. for example fi4oIuenesuiphonic, adds. 

According to a further aspect of the present invention there is provided a process for 
the preparation of a compound of formula (I) as defined above which comprises the 
20 steps: 

(a) the reaction of a compound of formula (II) 

25 wherein X, p and are as defined above and L. U and L** are suitable leaving 
groups, with a compound of formula (III) 

UYH an) 

wherein U and Y are as defined above, to prepare a compound of formula (IV) 
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YU 




(L")p 



av) 



and subsequently (b) reaction with an appropriate reagent to substitute the group Rl 
onto the phenyl ring by replacement of the leaving group U; and (c) where p is other 
than 0, reaction with appropriate reagent(s) to substitute the group(s) r3 onto the 
phenyl ring by replacement of the leaving group(s) L"; and, if desired, (d) 
subsequently converting the compound of fomiula (I) thereby obtained Into another 
compound of fomuila (I) by means of appropriate reagents. 

Altematively. the compound of formula (II) as defined above is reacted with the 
appropriate reagents to substitute the groups R1 and r3 onto the phenyl ring by 
replacement of the respective leaving groups and then the product thereby obtained 
(of formula (V) below) is reacted with the compound of formula (III) as defined 
above, followed, if desired, by conversion of the compound of formula (I) thereby 
obtained into another compound of formula (I). 

In a variant of this alternative the compound of formula (V) 




noay be prepared by the reaction of a compound of fonnula (VI) 



O 




L' 
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with appropriate reagents to substitute the group(s) r3 and the group r1 onto the 
phenyl ring to prepare a compound of formula (VII) 




(vn) 



5 

and subsequent reaction to incorporate the leaving group L. For example, a chioro 
leaving group can be incorporated by reaction of a corresponding 3.4- 
dihydropyrimidone with cart)on tetrachioride/triphenylphosphine in an appropriate 
solvent 

10 

Simplified versions of these general processes will apply where p is 0. 

The group R1 may. therefore, be substituted onto the phenyl ring by replacement of 
a suitable leaving group. This is especially suitable for preparing compounds where 
15 r1 is a substituted or unsubstituted phenyl or heterocyclic ring system; such 
compounds may, for example, be prepared by reaction of the conresponding aryl or 
heteroaryi stannane derivative with the con^sponding compound of formula (IV) 
carrying the leaving group L* in the appropriate position on the r^. 

20 The group(s) r3 may, therefore, also be substituted onto the phenyl ring by 
replacement of suitable leaving group(s). This is especially suitable for preparing 
compounds of fonmula (I) wherein an r3 group is linked to the phenyl ring by a 
nitrogen atom; such compounds may, for example, be obtained by reaction of the 
amine corresponding to the group r3 with the corresponding compound carrying a 

25 halo substituent in the appropriate position on the ring. 

The reagents used to effect the substitution of the groups r1 and r3 onto the 
phenyl ring may, in certain circumstances, include appropriate protecting group(s) 
well known to the person skilled in the art for partkxilar functtonalities. This nnay, for 
30 example, be suitable where either of the groups r1 or r3 contain a free amino 
functionality. Such protecting group(s) would be renraved by standard methods after 
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the substitution onto the phenyl ring has been effected. For a description of 
protecting groups and their use see T.W. Greene and P.G.M. Wuts. 'Protective 
Groups in Organic Synthesis'. 2nd edn.. John Wiley & Sons. New Yoric. 1991. 

5 Acconling to a further aspect of the present invention there is provided a process for 
the preparation of a compound of fonnula (I) as defined above which comprises the 
steps: 

(a) reacting a compound of fonnula (IV) as defined above with appropriate 
reagent(s) to prepare a compound wherein either the group L' or the group(s) L" 
10 (when p is other than 0) is(are) replaced with an appropriately functionalised group 

2; 

and (b) subsequently converting the group Z into the group r1 where L' has been 
replaced or into the group r3 where L" has been replaced by means of appropriate 
reagent(s); (c) reacting with appropriate reagents to substitute the other of and 
15 r1 onto the phenyl ring by replacement of the remaining leaving group L" and L' 
respectively, if present; and, if desired, (d) subsequently converting the compound of 
fonnula (I) thereby obtained into another compound of fonnula (I) by means of 
appropriate reagents. 

20 Such processes are particulariy suitable for the preparation of compounds of 
fomiula (I) wherein either r1 carries or r3 represents a substituent selected from 
M^-M2-M^-M^ M^-M^ or M^-M'-M'-M® as defined above In which represents NR^^ 
In such cases preferably the group Z carries a tenninal formyl group (CHO). 

25 Such processes are especially suitable for the preparation of compounds of fonnula 
(I) wherein p is 0 and r1 cam'es a substituent selected from M^-M^-M^-M^. M^-M^ or 
M^-M^-M^'-M^as defined above in which represents NR^^. 

Where Z carries a formyl group the compound may be suitably prepared from the 
30 corresponding dioxolanyl substituted compound, for example by add hydrolysis. 
The dioxolanyl substituted compound may be prepared by reaction of a compound 
of fonnula (IV) with an appropriate reagent to substitute the relevant leaving group 
with the substituent canying the dioxolanyl ring. This reagent could, for example, be 
an appropriate heteroar^ stannane derivative. 

35 
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Where Z carries a terminal formyi group the compound could suitably be prepared 
by reaction of a compound of formula (IV) with an appropriate heteroaryl stannane 
derivative. This derivative is either readily available or can be readily synthesised by 
those skilled in the art using conventional methods of organic synthesis. Suitable 
5 possibilities for preparation of compounds where R*^ carries the aforementioned 
substituents include the following schematic examples:* 




o 

The resulting compounds would, for example, then be converted into the respective 
10 stannane derivative. 



Analogous methods could be used for phenyl and other heterocyclic ring systems 
and also for the preparation of compounds where represents one of the 
aforementioned substituents. 

15 

Therefore a suitable process may comprise reaction of the compound in which the 
group 2 cam'es a terminal formyi group (i.e. a -CHO or -(C,.3 alkylene>-CHO group) 
with a compound of formula HM^-M^-M*. a compound of formula HM^-M^-M® or a 
compound of formula HM^ wherein represents NR^^. The reaction preferably 
20 involves a reductive amination by means of an appropriate reducing agent, for 
example sodium triacetoxyborohydride. 
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A similar process would be involved where in one CH2 group was replaced with a 
CO group and was NR^^ If necessary, in certain drcumstances, the ketone 
could be protected by standard methods to ensure that the reductive amination 
involved the aldehyde functionality. 

5 

For the preparation of those compounds wherein in the CH2 group adjacent to 
is replaced with a CO group a suitable process would comprise reaction of a 
compound in which the group Z carries a -(Co^ alkyiene)-C02H group with a 
compound of formula HM^-M^-M^, a compound of formula HM^-M^-M® or a 
10 compound of formula HM^ . wherein represents NR''^. 

Alternatively, an analogous scheme to those described above could be used 
wherein the substitution of the groups R^ and R^ onto the phenyl ring occurs prior to 
the coupling reaction with the compound of formula (III). 

15 

According to a further altemative process the group Z is converted into the group R^i 
by a de novo synthesis of a substituted or unsut)stituted heterocyclic ring system 
using appropriate reagents. Such a process would involve standard synthetic 
methodology known to the person skilled in the art for building up the heterocyclic 
20 ring system. 

For example, Z could suitably represent an alkyne group which when reacted with 
an appropriate nitrile oxide results in the formatk>n of an isoxazole ring system; 
reactton with an azide would result in the formation of a triazole ring system. The 

25 group Z could also suitably represent an amkioxime group (derived from a cyano 
group) which when reacted with an activated cart)oxylic ackJ derivative (such as an 
acid chloride or an add imidazolide) wouM result in the formatk)n of a 1,2,4- 
oxadtazole ring system. The group Z could also suitably represent a 
bromomethytenecartx)nyl group which would be reacted with an imidate to result in 

30 the formation of an oxazole ring system, with a guanidino group to result in the 
formation of an N-imidazole ring system or with an amidine group to result in the 
formation of a C-imidazole ring system. The group Z could also suitably represent 
an activated cart}oxylic acid group which woukJ be reacted to form a 
hydrazinoketone which would subsequently be reacted with another activated 

35 cart>oxytic acid derivative to result in the preparation of a 1 ,3,4-oxadiazole ring 
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system. Thus reaction of a compound carrying a relevant 2 group with appropriate 
reagents carrying one of 

.C:=N=0. -NH.C(NH2)=NH. ^OX. -C(NH2)=NOH. -C(OMe)=NH, or 
-C(NH2)=NH as a terminal group would result in the fomration of the ring systems 
5 indicated above. 

Altemativelyt an analogous scheme to those described above could be used 
wherein the substitution of the group onto the phenyl ring occurs prior to the 
coupling reaction with the compound of fomiula (III). 

0 

The following scheme outlines, tor example, the synthesis of derivatives carrying a 
substituted 1,3,4-oxadiazole ring as an substituent: 
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(i) (RCO), or RCOCl or other 
activated acid cquivaient 
(iO Heat 




(i) poa^ 

(ii) UNHj. McCN 
Reflux 




Such processes are particularly suitable for the preparation of the compounds of 
fonnula (I) wherein r1 canies a substituent selected from M^-M^-M^-M^, M^-M* or 
5 M^-M^-M^'-M® as defined above in which represents CR^^R^^ including those in 
which in one CHj group is replaced by a CO group. 
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Such processes are especially suitable for the preparation of compounds of fomiula 
(I) wherein p is 0 and carries a substituent selected from M^-M^-M^-M*. M^-M* or 
M^-M*-M''-M®as defined above in which ^ represents CR^^". 

5 Suitable leaving groups for L. L' and L" will be well known to those sidtled in the art 
and include, for example, halo such as cMoro and bromo; sulphonyloxy groups such 
as methanesulphonyloxy and toluene-p-sulphonyloxy: allcoxy groups; and triflate. 

The coupling reaction referred to above with the compound of formula (III) is 
10 conveniently carried out in the presence of a suitable inert solvent, for example a 
C-j^ all<anol. such as isopropanol. a halogenated hydrocart>on, an ether, an 

aromatic hydrocarbon or a dipolar aprotic solvent such as acetone or acetonitrile at a 
non-extreme temperature, for example from 0 to 150°, suitably 10 to 100*C, 
preferably 50 to lOO'C. 

15 

Optionally, the reaction is carried out in the preserx^ of a base when Y =^ nH. 
Examples of suitat)fe bases indude an organic antine such as triethylamine, or an 
alkaline earth metal carbonate, hydride or hydroxMe. such as sodium or potassium 
carbonate, hydride or hydroxide. When YH = OH or SH it is necessaiy to perfonn 
20 the reaction in the presence of a tiase, and in sudi a case the product is not 
obtained as the salt 

The compound of formula (I) in the case in whk^h Y = NRb may be obtained from this 
process in the fomn of a salt with the add HL, wherein L is as hereinbefore defined, 
25 or as the free base by treating the salt with a base as hereinbefore defined. 

The compounds of formulae (II) and (III) as defined above, the reagents to substitute 
the group(s) r3 and the group R1 , and the reagent(s) to convert the group 2 into the 
group r3 or r1 are either readily available or can be readily synthesised by those 
30 skilled in the art using conventional methods of organic synthesis. 

As Indicated above, the compound of formula (I) prepared may be converted to 
another compound of fomnula (I) by chemical transfonnatkjn of the appropriate 
substituent or substituents using appropriate chemical methods (see for example, 
35 J.March "Advanced Organic Chemistry". Edition III, Wiley Intersdence, 1985). 
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For example, a group may be substituted onto the phenyl ring by replacement of 
another group r3 which is a suitable leaving group. This is especially suitable for 
preparing compounds of fonnuia (I) wherein an r3 group is linked to the phenyl ring 
by a nitrogen atom; such compounds may, for example, be obtained by reaction of 
the amine corresponding to the group r3 with the corresponding compound of 
formula (I) carrying a halo substituent in the appropriate position on the ring. 

Similariy a group r1 may be substituted onto the phenyl ring by replacement of a 
group r3 which is a suitable leaving group. This is especially suitable for preparing 
compounds where R'' is a phenyl or heterocyclic ring system; such compounds may, 
for example, be prepared by reaction of the corresponding aryl or heteroaryl 
stannane derivative with the corresponding compound of fonnuia (1) caoying a hato 
substituent in the appropriate position on the ring. 

For example, a compound containing an alkyi or aryl mercapto group may be 
oxidised to the corresponding sulphinyl or sulphonyl compound by use of an organk: 
peroxkle (eg benzoyl peroxide) or suitable inorgank: oxklant (eg OXONE ®). 

A compound containing a nitro substituent may t>e reduced to the corresponding 
amino-compound, eg by use of hydrogen and an appropriate catalyst (if there are no 
other susceptible groups) or by use of Raney Nickel and hydrazine hydrate. 

Amino or hydroxy substituents may be acylated tiy use of an add chloride or an 
anhydride under appropriate conditions. Equally an acetate or amMe group may be 
cleaved to the hydroxy or amino compound respectively by troatinent with, for 
example, dilute aqueous base. 

In addition reaction of an amino substituent with triphosgene and another amine (eg 
aqueous ammonia, dimetiiylamine) gives the urea substituted product 

An amino substituent may also be converted to a dimethylamino substituent by 
reaction with fonmic acid and sodium cyanoborohydride. 
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A formyl substituent may be converted to a hydroxymethyl or a cartxjxy substituent 
by standard reduction or oxidation methods respectiveiy. 

All of the above-mentioned chemical transformations may also be used to convert 
5 one compound of formula (II) to a further compound of formula (II) prior to any 
subsequent reaction; or to convert one compound of formula (II) to a further 
compound of formula (III) prior to any subsequent reaction. 

Various Intermediate compounds used in the above-mentioned processes, including 
10 but not limited to certain of the compounds of formulae (II), (III), (|V), (V), (VI) and 
(VII) as illustrated above, are novel and thus represent a further aspect of the 
present invention. 

The compounds of formula (I) and salts thereof have anticancer activity as 
15 demonstrated hereinafter by their Inhibition of the protein tyrosine kinase c-ert>B-2. 
c-ertjB-4 and/or EGF-r enzymes and their effect on selected cell lines whose growth 
is dependent on c-ert>B-2 or EGF-r tyrosine kinase activity. 

The present inventton thus also provides compounds of fomiula (I) and 
phannaceutically acceptable salts or solvates thereof for use in medical therapy, and 
partlculariy in the treatment of disorders mediated by abenant protein tyrosine 
kinase activity such as human malignancies and the other disorders mentwned 
above. The compounds of the present inventkin are especially useful for the 
treatment of disorders caused by abenant c-ert>B-2 and/or EGF-r activity such as 
breast, ovarian, gastric, pancreatic, non-small cell lung, bladder, head and neck 
cancers, and psoriasis. 

A further aspect of the invention provWes a method of treatment of a human or 
animal subject suffering from a disorder mediated by aberrant protein tyrosine kinase 
activity, including suscepUble malignancies, whfeh comprises administering to sakJ 
subject an effective amount of a compound of fomnula (I) or a phannaceutk^aily 
acceptable salt or solvate thereof. 

A further aspect of the present inventkjn provWes the use of a compound of fomwla 
(I), or a pharmaceutically acceptable salt or solvate thereof, in therapy. 
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A further aspect of the present invention provides the use of a compound of formula 
(I), or a pharmaceuticaily acceptable salt or solvate thereof, in the preparation of a 
medicament for the treatment of cancer and malignant tunraurs. 

A further aspect of the present invention provides the use of a compound of formula 
(I), or a pharmaceuticaily acceptable salt or solvate thereof, in the preparation of a 
medicament for the treatment of psoriasis. 

Whilst ft is possible for the compounds or salts of the present invention to t>e 
administered as the new chemical, it is preferred to present them in the form of a 
pharmaceutical formulation. 

According to a further feature of the present invention there is provided a 
pharmaceutical formulation comprising at least one compound of formula (I), or a 
pharmaceuticaily acceptable saK or solvate thereof, together with one or more 
pharmaceuticaily acceptable carriers, diluents or excipients. 

Pharmaceutical formulations may be presented in unit dose forms containing a 
predetermined amount of active ingredient per unit dose. Such a unit may contain 
for example 0.5mg to 1g, preferably 70mg to 700mg, more preferably 5mg to 
lOOmg of a compound of the formula (I) depending on the condition being treated, 
the rotJte of administration and the age, weight and condition of the patient. 

Pharmaceutical formulations may be adapted for administration by any appropriate 
route, for example by the oral (including buccal or sublingual), rectal, nasal, topical 
(including buccal, sublingual or transdermal), vaginal or parenteral (including 
subcutaneous, intramuscular, intravenous or intradermal) route. Such formulations 
may be prepared by any method icnown in the art of phamiacy, for example by 
bringing into association the active ingredient with the canier(s) or excipient(s). 

Pharmaceutical formulations adapted for oral administration may be presented as 
discrete units such as capsules or tablets; powders or granules; solutions or 
suspensions in aqueous or non-aqueous liquids; edible foams or whips; or oil-ir)- 
water liquid emulsions or water-in-oil liquid emulsions. 
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Pharmaceutical formulations adapted for transdermal administration may be 
presented as discrete patches Intended to remain In intimate contact with the 
epidermis of the recipient for a prolonged period of time. For example, the active 
5 ingredient may t>e delivered from the patch by bntophoresis as generally described 
in Phamriaceuticai Research, 3(6). 318(1 986). 

Phannaceutical formulations adapted for topical administration may be formulated 
as ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, 
1 0 sprays, aerosols or oils. 

For treatments of the eye or other external tissues, for example mouth and skin, the 
formulations are preferably applied as a topical ointment or cream. When 
fonnulated In an ointment, ttie active ingredient may be employed witii either a 
1 5 paraflRnic or a water-miscible ointment base. AKematively, ttie active Ingredient may 
be formulated In a cream with an oll-lnwater cream base or a water-ln-oll base. 

Pharmaceutical formulations adapted for topical administrations to the eye include 
eye drops wherein the active ingredient is dissoked or suspended in a suitable 
20 carrier, especially an aqueous solvent 

Pharmaceutical formulations adapted for topical administration In the mouth include 
lozenges, pastilles and mouth washes. 

25 Phamfiaceutical fonnulations adapted for rectal administration may be presented as 
suppositories or as enemas. 

Pharmaceutical formulations adapted for nasal administration wherein the carrier is 
a solid include a coarse powder having a particle size for example in the range 20 to 
30 500 microns which is administered In the manner in which snuff is taken, i.e. by rapid 
inhalation tiirough ttie nasal passage from a container of the powder held close up 
to ttie nose. Suitable formulations wherein ttie carrier is a liquid, for administration 
as a nasal spray or as nasal drops, include aqueous or oil solutions of ttie active 
ingredient. 

35 
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Pharmaceutical formulations adapted for administration by inhalation include fine 
partide dusts or mists which may be generated by means of various types of 
metered dose pressurised aerosols, nebulizers or insufflators. 

Pharmaceutical formulations adapted for vaginal administration may be presented 
as pessaries, tampons, creams, gels, pastes, foams or spray formulations. 

Pharmaceutical formulations adapted for parenteral administration include aqueous 
and non-aqueous sterile injection solutions which may contain anti-oxidants, buffere, 
bacteriostats and solutes which render the fonmulation isotonic with the blood of the 
intended recipient; and aqueous and non-aqueous sterile suspensions which may 
include suspending agents and thickening agents. The fonnulations may be 
presented in unit^jose or multi-dose containers, for example sealed ampoules and 
vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the 
addition of the sterile liquid carrier, for example water for injections, immediately prior 
to use. Extemporaneous injection solutions and suspensions may be prepared from 
sterile powders, granules and tablets* 

Preferred unit dosage formulations are ttK>se containing a daily dose or sub-dose, as 
herein above recited, or an appropriate fraction thereof, of an active ingredient 

It should be understood that in addition to the ingredients particulariy mentioned 
above, the formulations may include other agents conventional in the art having 
regard to the type of fonmulation in question, for example those suitable for oral 
administration may include flavouring agents. 

The animal requiring treatment with a compound, salt or solvate of the present 
invention is usually a mammal, such as a human being. 

A therapeutically effective amount of a compound, salt or solvate of the present 
invention will depend upon a number of factors including, for example, ttie age and 
weight of the animal, the precise condition requiring tireatinent and Its severity, the 
nature of the formulation, and the route of administration, and will ultimately be at 
the discretion of the attendant physidan or veterinarian. However, an effective 
amount of a compound of the present invention for the treatment of neoplastic 
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growth, for example colon or breast carcinoma will generally be in the range of 0.1 to 
100 mg/kg body weight of recipient (mammal) per day and more usually in the range 
of 1 to 10 mg/kg body weight per day. Thus, for a 70kg adult mammal, the actual 
amount per day would usually be from 70 to 700 mg and this anrwunt may be given 
5 In a single dose per day or more usually in a number (such as two. three, four, five 
or six) of sub-doses per day such that the total daily dose is the same. An effective 
anwunt of a salt or solvate of the present inventkxi may be determined as a 
proportk>n of the effective amount of the compound qsl Sfi. 

10 The compounds of the present Inventfon and their salts and solvates may be 
employed alone or in combination with other therapeutic agents for the treatment of 
the above-mentioned conditions. In partk:uiar, in anti-cancer therapy, combinatton 
with other chemotherapeutk:. hormonal or antibody agents is envisaged. 
Combination therapies acconJing to the present invention thus comprise the 
15 administratkm of at least one compound of formula (I) or a pharmaceutically 
acceptable salt or solvate thereof and at least one other phannaceutically active 
agent The compound(s) of fonnula (i) and the other phannaceutically active 
agent(s) may be administered together or separately and. when administered 
separately this may occur simultaneously or sequentially in any order. The amounts 
20 of the compound(s) of fomiula (I) and tfie other pharmaceutically active agent(8) 
and the relative timings of administration will be selected in order to achieve the 
desired combined therapeutk: effect 

Certain embodiments of the present invention will now be illustrated by way of 
example only. The physical data given for the compounds exemplified is consistent 
with the assigned structure of those compounds. 

NMR spectra were obtained at 250MHz on a Bruker AC250 or Bruker AM250 
spectiophotometer. J values are given in Hz. Mass spectra were obtained on one 
of the following machines: VG Micromass Platfonn (electrospray positive or 
negative) or HP5989A Engine (thenmospray positive). Analytical thin layer 
chromatography (tic) was used to verify the purity of some intemiediates which could 
not be isolated or which were too unstable for full characterisation, and to follow the 
progress of reactions. Unless othenvise stated, ttiis was done using silica gel 
(Merck Silica Gel 60 F254). Unless otiienivise stated, column chromatography for 
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the purification of some compounds used Merck Silica gel 60 (Art 1.09385, 230-400 
mesh), and the stated solvent system under pressure. 

Petrol refers to petroleum ether, either the fraction boiling at 40-60^6, or at 60-80OC. 
Ether refers to diethylether. 
5 DMAP refers to 4-dimethylaminopyridine. 
DMF refers to dimethylformamide. 
DMSO refers to dimethylsulphoxide. 
IMS refers to industrial methylated spirit 
THF refers to tetrahydrofuran. 
10 TMEDA refers to A/,/V,W,f/-tetramethylethylenediamine. 
HPLC refers to high pressure liquid chromatography. 
RT refers to retention time. 

Useful preparative techniques are described in WO96/09294, WO97/03069 and 
15 W097/137^1; also described in these publications are appropriate intermediate 
compounds other than tliose detailed below. 

General Procedures 

f A) Reaction of an amine with a quinazoline or Qurnoline 

20 The optionally substituted quinazoline or quinoline and the specified amine were 
mixed in an appropriate solvent and heated to reflux. When the reaction was 
complete (as judged by tic), the reaction mixture was allowed to cool. The 
resulting suspension was diluted, e.g. with acetone, and the solid collected by 
filtration, washing e.g. with excess acetone, and dried at 60X in vacuo, giving 

25 the product as the hydrochloride salt If the free base was required (e.g. for 
further reaction), this was obtained by treatment with a base e.g. triethyiamine; 
purification by chromatography was then perfonmed, if required. 

fB) Reaction of a product from Procedure f A) with a heteroarvl tin reagent 
30 A stirred mixture of the product from Procedure (A), (containing a suitable 
leaving group such as chloro, bromo, iodo or triflate), a heteroaryl stannane and 
a suitable palladium catalyst, sudi as bls*^triphenyiphosphine)palladium (II) 
chloride or 1 ,4-bis(diphenyiphosphino)-butane palladium (II) chloride (prepared 
as described in C.E.Housecroft et al, inorg. Chem. (1991), 30(1), 125-30), 
35 together with other appropriate additives, were heated at reflux in dry dioxane or 



wo 98/02434 



PCT/EP97/Q3672 



44 

another suitable solvent under nitrogen until ttie reaction was complete. The 
resulting mixture was generally purified by chromatography on silica. 

fC) Preparation of 6>f5-substftuted^1 .2.4-oxadi azol>3-vltouinazoltneR 
5 Powdered molecular sieves (0.025g) were added to a solution of a 4-substituted- 
qulnazolin-6-yKW-hydroxycarboximidamide) (0.20nimol) in dry THF (10ml), and the 
mixture was stirred at room temperature for 15 minutes. Sodium hydride (O.OOSg of 
60% dispersion in mineral oil. 0.20mmol) was added and stining continued for 30 
minutes. An appropriate ester (0.20mmol or more) was added and the mixture was 
10 heated to reflux for several hours. The reaction mixture was concentrated in vacuo, 
and purified by chromatography on silica using a Bond Elut ™ cartridge, using 
appropriate solvents for elution. 

Preparation of Intermediates 

15 

4-BenzvloxvanHine is commercially available as the hydrochloride salt; this is treated 
with aqueous sodium carbonate solution, and the mixture extracted with ethyl 
acetate: the organic solution is dried (MgS04) and concentrated to give the free 
base as a brown solid, used without further purificatton. 

20 

Other substituted anilines were in general prepared by analogous methods to those 
outlined in WO 96/09294 and/or as follows: 

Step 1 : Preparation of the precursor nrtro-oompounds 
25 4-Nitrophenol (or an appropriate substituted analogue, such as 3-chloro^ 
nitrophenoi) was treated with a base such as potassium cartx>nate or sodium 
hydroxide in an appropriate solvent, such as acetone or acetonitrile. The 
appropriate aryl or heteroaryl haltde was added and the reaction mixture heated or 
stirred at room temperature ovemighL 

30 

Purification A: Most of the acetonitrile was renraved in vacuo, and the residue was 
partitioned between water and dicrfiioromethane. The aqueous layer was extracted 
with further dichloromethane (x 2). and the combined dichloromethane layers were 
concentrated in vacuo. 

35 
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Pufificafjon B: removal of insoluble material by fittration, followed by concentration of 
the reaction mixture in vacuo, and chromatography on silica. 

Step 2: Reduction to the corresponding aniline 
5 The precursor nitro compound was reduced by catalytic hydrogenation at 

atmospheric pressure using 5%Pt/cartx)n, in a suitable solvent (e.g. ethanol, THF, or 
mixtures thereof to promote solubility). When reduction was complete, the mbcture 
was filtered through Harboriite^, washing with excess solvent and the resulting 
solution concentrated in vacuo to give the desired aniline. In some cases, the 
10 anilines were acidified with HCI (e.g. in a solution in dioxane) to give the 
corresponding hydrochloride salt 

Anilines prepared by such methods include: 
4-(2-Fluoroben2yloxy)aniline; nrVz (M+1 )* 218 
15 4-(3-Fluoroben2yloxy)aniline; mlz (M+1)* 218 
4-(4-FluorDbenzyloxy)aniline; m/z (M+1)^ 218 
3-Chlo«>4-(2-fIuoroben2yk)xy)aniline; mfz (M+1 )* 252 
3-Chloro-4-(3-fluofobenzyloxy)anillne; mfz (M+1 )* 252 

3- Chloro-4-(4-fluoroben2yloxy)aniline; m/z (M+1 )* 252 
20 4-(Pyridyl-2-methoxy)aniline; m/z (M+1)* 201 

4- (Pyridyl-4-methoxy)anirme; m/z (M+1 )* 201 
4-(Pyridy1-3-methoxy)aniline; m/z (M+1)* 201 
4-Ben2yloxy-3-chloroaniline; m/z (M+1)* 234 
and. in appropriate cases, their hydrochloride salts. 

25 

4-Ben2enesulphonvlaniline was prepared by the published method (Helv. Chim. 
Acta.. ig83, fig(4). p1046. 

1>Ben2vl>5>nttro-1 H-indole 

30 Dry dimethylsulphoxide (20 ml) was added to potassium hydroxide (4.2 g. 0.074 
mo!) (crushed pellets) and the mixture was stirred under nitrogen for 5 mins. 5- 
Nrtroindole (commercially available) (3.0 g, 0.019 mol) was then added and the 
red mixture stirred for 30 min at room temperature. The mixture was then cooled 
to -10 X, benzyl bromide (4.4 ml. 0.037 mol) was slowly added and the mixture 

35 stirred and allowed to warm to room temperature over a period of 40 mins. 
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Water (50 ml) was then added and the mixture was extracted with diethyl ether 
(2 X 200 ml). The extracts were washed vwth water (4 x 50 ml), dried over 
sodium sulphate and evaporated to leave an oily solid. The excess benz^ 
bromide was removed by dissolving the whole in diethyl ether (50 ml), diluting 
5 this solution with 40-60 petrol (50 ml) and then gradually removing the diethyl 
ether in vacuo to leave a yellow solid suspended in the petrol. The solid was 
filtered, washed with copious amounts of 40^ petrol and dried to give 1-benzyl- 
5-nitroindole (2.4 g. 51%) as a yellow soikJ. m.p. 102-104 'C; fiH [2h6]-DMSO 
8.53 (1H. s, 4-H). 8.00 (1H, d, J 9. 6-H). 7.78 (1H. s. 2.H). 7.68 (1H, d. J 9. 7-H). 
10 7.36-7.20 (5H. m. 2*-H. 3'-H. 4'-H. 5'-H. 6*-H). 6.81 (1 H. s. 3-H). 5.52 {2H. s. 
CH2). 



5-Amino-1-ben2vl-1 H-indote 

15 A solution of 1-benzyl-5-nitroindole (0.51 g. 0.02 mol) in a mixture of ethyl 

acetate (25 ml) and methanol (25 ml) was carefully added to 10% palladium on 
charcoal (45 mg). The resulting suspension was stined at room temperature 
under an atmosphere of hydrogen. When the reaction %vas complete findicated 
by tic or calculated uptake of hydrogen) the suspension was filtered through a 

20 pad of Hartxjiite™. and the filtrate evaporated to dryness to give 5-amino-1- 

benzylindole (0.40 g, 91%) as an off-whHe solid; m.p. 66-68 "C; 6H pHeJ-DMSO 
7.30-7.12 (6H, m. 2-H. 2--H. 3"-H, 4''.H, 5"-H, 6"-H). 7.08 (1H, d. J 8. 7-H). 6,70 
(1H. s. 4-H), 6.49 (1H. d. J 8, 6-H). 6.18 (1H. s. 3-H). 5.28 (2H, s. CH2). 4.38 
(2H,brs. NH2). 

25 

2-Ben2vl-S.nitrQ-1 H-bengimiriaynia 

A mixture of 4-nitro-o-phenylene diamine (1 .54g) and phenyiacetic acid (2.04g) 
in 5N aqueous HCI (1 6ml) were heated at 1 1 0 "C under nitrogen for 22 houre. 
The mixture was cooled to room temperature and the accumulated black solid 
30 collected by filtration. This crude residue was then adsorbed onto silica and 
chromatographed to give the title compound (0.84g) as a purple foam; 8H CDCI3 
9.70 (1H. bs). 8.15 (1H. d). 7.30 (7H, m). 4.30 (2H,s); m/z (M + 1)* 254. 

5-Amino-2-hRn7; vt-1 H-benzimidazole 



wo 98/02434 



PCT/EP97/03672 



47 

The title compound was prepared from 5-nitrD-2-ben2ylben2imidazole by an 
analogous reduction method to that described above for 5-amino-1-benzyt-1 H- 
indole; mte (M + 1)* 224. Also note the published method (J. Het Chem., 23. 
1109-13, (1986)). 

1»A/-Benzvl-5-nitro>1H-inda2ole and 2-A/-Ben2vt-S-nftfO-1H-indagQle 
A stin-ed mixture of 5-nitroindazole (50g), potassium cartxmate (46.6g, 1.1 equiv.) 
and benzyl bromide (57.6g, 1.1 equiv) In A/,AMimethylfonnamide (500 ml) was 
heated at 75°C for a period of 4 hours. The reaction was then cooled and water 
(500ml) was gradually added to precipitate the product which was filtered off and 
washed with water (50ml) and dried in the air at ambient temperature. The weight of 
pale yellow solid thus obtained was 72.3g (93%), m.pt. 95-97°C; HPLC (Partisil 5, 
dichloromethane, 4ml/min, 250nm) gave an isomer ratio (1-AM)enzyl : 2-/V4)enzyl) of 
63:37 (RT-1 N 3.4min. RT-2W 6.6min), To a filtered solution of the mixed 
regioisomers (lOOg) in acetone (470ml) at room temperature was added, gradually 
with stimng, water (156mi) and the mbcture was stirred for one hour. The resultant 
yellow crystalline solid was filtered off and dried In the air at ambient temperature to 
give 36.4g (34%) of material; m.pL124-126^C; HPLC showed an isomer ratio (1-W- 
benzyl : 2-/V-benzyl) of 96:4; 5H (CDCI3) 5.58 (2H.s,CH2). 7.12.7.15(2H) & 7.22- 
7.29(3H).(phenyl), 7.33(1H,dt, J=1Hz & 9H2, H-7), 8.15(1H.dd, J=2H2 & 9Hz,H-6), 
8.19(1H.d.J=1Hz.H-3), 8.67 (1H,dd,J=1H2 & 2Hz. H-4). 

Also note the published method in FR 5600, 8 January 1968. 
5-Amino-1-A/-ben2vHH-inda2Qle 

1-Benzyl-5-nitroindazole (400g) was suspended in ethand (5 litre) and 
hydrogenated in the presence of 5% platinum on cartx>n catalyst (20g) operating 
at 1 bar pressure and 50-60^C. When hydrogen uptake was complete the 
reactor contents were heated to 70^C, discharged and filtered while still hot and 
the filtrate concentrated to -4 litre which caused some crystallisation. Water (4 
litre) was then gradually added with stimng and the mbcture was stirred at 5^C 
overnight. The resultant crystals were filtered off and air-dried at ambient 
temperature to give 305g (86%) of material, m.pt150-152°C; HPLC (Supelcosil 
ABZ gradient 0.05% trifiuoroacetic add in water/0.05% trifluoroacetic add in 
acetonitrile.1.5ml/min, 220nm) showed <1% of the corresponding 2-AMsomer 
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(RT-1A/6.03min. RT-2/V 5.29min): 5H (CDCIa) 3,3-3.8(2H,broad S.NH2). 5.47 
(2H.s,CH2). 6.74(1 H.dd.J=2Hz & 9Hz,H-6). 6.87(1 H.dd.J=1 Hz & 2Hz,H-4). 7.06- 
7.1 1(3H) & 7.17-7^5(3HHphenyl & H-7), 7,77(1 H,d.J=1Hz.H-3). 

5 Also note the published method in FR 5600, 8 January 1968. 

1- Benzvt-3-methvl-5-nitro-1 H-indayole 

2- Fluoro-5-nltroacetophenone (H. Sato et al. Blooipanic and Medicinal Chemistry 
Letters, 5{3). 233-236. 1995) (0.24g) was treated with triethylamine (0.73ml)and 

1 0 benzyl hydrazine dihydrochlorlde (0.255g) in ethanol (20mi) at reflux under Nj for 8 
days. The mixture was cooled and the solid 1-benzyt-3-methyi-5-nitroinda2ole 
(0.16g) was collected by filtration; m/z (M+1)* 268. 

1 -Ben2vl-3-methvt-1 H-indazol-S-vlamine 
IS 1-Benzyl-3-methyl-5-nltroindazole (O.ISg) in THF (15ml) was treated with platinum 
on carbon (O.OSg, 5%) under an atmosphere of hydrogen at room temperature. 
When hydrogen uptake was complete, the mixture was filtered and concentrated rn 
vacuo to give the title compound; m/z (M+1)* 268. 

20 Further amino-indayole intermediates 

The relevant nitro-substituted 1 H-indazole was treated with a base such as 
potassium carbonate or sodium hydroxide in a suitable solvent, such as acetone or 
acetonitrile. The appropriate aryl halide or heteioaryl halide was added and the 
reaction mixture heated or stimed at room temperature overnight. Subsequent 

25 concentration in vacuo and chromatography on silica gave the desired 1 -substituted 
nitro-1 H-indazoles. Hydnagenation was canied out by analogy with the preparation 
of 5-amino-1-benzyl-1H-indole described above. 

Amines prepared by such methods indude:- 
30 5-Amino-1 -benzyl-1 H-indazole; m/z (M+1 )* 224 

5-Amino-1-(2-fluorobenzyl)-1 H-indazole; m/z (M+1)* 242 

5-Amino-1-(3-fluorobenzyl)-1 H-indazole; m/z (M+1)* 242 

5-Amino-1-(4-fluorobenzyl)-1 H-indazole; m/z (M+1)* 242 

5-Amino-1-(2-pyridylmethyl)-1 H-indazole; m/z (M+1)* 225 
35 5-Amino-1 -(3-pyridylmethyl)-1 H-indazole; m/z (M+1 )* 225 
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5-Amlno-1-(4-pyridylmethyl)-1H-inda2ole: m/z (M+1)* 225 
5-Amino-1-(2,3-difluorobenzyl)-1H-inda^e; miz (hAH)* 260 
5-Amino-1-(3.5-difiuorobenzyl)-1H-inda2ole; nVz (M-i-1)^260. 

5 1 -Benzenes ulDhonvtindol-5-vl-amine was prepared according to the published 
method (J. Org. Chem., 65. 1379-90. (1990)). 

3-Ben2enesulphonvlindol-6-v1-amine 

3- Benzenesulphonyl-6-nitroindole (K. Wojciechowski arnl M Makosza, Tet. Lett. 
10 £5 (42). p4793. 1984) was hydrogenated by analogy with the procedures above 

to give the title compound: 5H iSHdDMSO 11.64 (1H,s). 7.94 (2H.m). 7.81 
(1H.S). 7.57 (3H,m). 7.49(1 H.d). 6.60(1 H.s). 6.55 (IH.dd), 5.40 (2H.s). 

4- Chlorp-6-brDmoQuina2oline and 4-Chloro-6-iodoQuinazolin^ were prepared as 
15 described in WO 96/09294. 

f4-Ben2vloxv-DhenvlW6-bromoouma2olin-4-vlVaminehvdfnchlQridfl 

4-Chloro-6-bromoquinazoline (0.25g, I.Ommol) and 4-benzyloxyanitine (0.2Sg. 

I.Smmol) were mixed in 2-prDparx)l (6ml) and heated at reflux for 10 mins 
20 (Procedure A). The solution was allowed to cool at room temperature and the 2- 

propanol removed in vacuo. The resulting solid was triturated with acetone to 

give the product as a yellow solid (0.39g, 88%); 8H fhy-DMSO 11.60 (1H, b. 

NH), 9.21 (1H. s. 5-H). 8.86 (1H, s. 2-H). 8.20 (1H. d. 7-H). 7.90 (1H. d. 8-H). 

7.65 (2H. d. 2'-H. 6 -H). 7.50-7.25 (5H. m. Ph-H). 7.10 (2H. d. 3'-H. 5'-H). 5.15 
25 (2H, s. CHa); mfe 405/407 (M+). 

(1 -Benzvl-I H-indazol-5-vl)-f6-bromoquinazolin-4-vl)-amine (Procedure A) 
6-Bromo-4-chloroquinazoline (5.0g) was reacted with 5-amino-1-benzyt-1H- 
indazole (5.0g) in acetonitrile (100ml) at 100^0. The resulting predpitate was 
30 treated vrith triethylamine in ethyl acetate and water to give the title compound as 
a yellow solid. (7.37g): 8H [2H6] -DMSO 9.93(1H.s). 8.82 (IH.d). 8.52(1H.s). 
8.19(1H.s). 8.09(1 H.S), 7.92(1 H.dd). 7.65(3H.m). 7.25(5H.m). 5.62(2H.s). 

(1 -Benzvl-1 H-indazol-5-vlW6-iodoauinazolin-4-ylVamine hydrochloride 
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4-Chloro-6-iodoquinazoline (5.8g) was treated with 5-amino-1-benzyl-1H- 
indazole (3.90g) in acetonHrile (500ml) at reflux under N2 for 18 hours (Procedure 
A). Subsequent cooling and filtration gave the title compound (8.26g); m^ 
(M+1)*478. 

5 

4-Nitro-1.3-dlben2oic add 

4-Nitro-nfv-xylene (27.0g, 178.6mmol) was added to v^r (1^0 I) and heated to 
reflux. Potassium pemnanganate (174g. 1 lOlnvnol) was added portionwise over 6 
hours. The reaction was allowed to cool and left to stand for three days. It was then 
10 reheated and filtered while hot. The filtrate was cooled (ice bath), and acidified with 
cone. HCI. After standing for 2 hours, the resulting cream precipitate was collected 
by filtration to give the title compound (21 .5g, 101.8mmol, 57%); 6H (2H61 DMSO 
13.0 (2H.br s). 8.33 (1H.s). 8.36 (1H.d). 8.27 (1H,d). 

15 4-Amino-1 .S-dibenzoic add 

A solution of 4-nitro-1,3Kiibenzoic add (21.5g.101.8mmol) in ethanol (540ml) 
was reduced using hydrogen at atmospheric pressure and catalytic 
palladium/carbon (2.0g. 10%Pd/C on dry weight. 50% water). The mixture was 
diluted with DMF to dissolve the produd and filtered through Hartxiiite^. 

20 Concentration of the filtrate in vacuo gave a white solid which was washed with 
water and dried at GO^C In vacuo to give the title compound (17.77g. 98.1mmol. 
96%): 5H (2H61 DMSO 12.5 (2H.br s). 8.35 (1 H.d). 7.73 (1 H.dd). 6.77 (1 H.d). 

6-fCarboxvVQuinazQlin-4-one 
25 4-Amino-1.3-dibenzoic add (6.9g) was treated with formamide (14ml) at 180°C 
under N2. After 3.5 hours, the mixture was cooled and diluted with acetone (100ml). 
Filtration gave the tide compound (4g) as a white sdid; 5H [^HgJDMSO 8.74(1 H.d). 
8.35 (1H.dd). 8.23 (1H.s). 7.72 (1H,d). 

30 6-fHvdrazidotouinazolln-4-one 

6>(Carboxy)quinazolin-4-one (4.84g) was treated with 1.1*-cartx>nyldiimidazole 
(8.28g) in THF at room temperature under Nj. After 8 hours, hydrazine hydrate 
(1.6ml) was added and stirring was continued for a further 16 hours. The resulting 
solid was filtered, washed with THF and dried in vacuo to yield the title compound 
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(4.66g) as a cream solid: 5H [ZHelDMS0 10.1 (IH.bs). 8.60(1H,s). 8.70 (IH.m). 7.70 
(1H.d). 7.02 (1H.S): mfz (M+1*) 205. 

6-f5-Methvl-1 .3.4-oxadiazol-2-vltauina2olin-4.onfl 
5 6-(Hydrazldo)quinazolln-4-one (3.00g) in triethylorthoacetate (100ml) was heated at 
reflux under N2 for 5 hours. The cooled mixture was filtered to give the title 
compound as a cream solid; 6H f^HglDMSO 12.65 (1H.b8). 8.71(1H.d). 8.45 
(1H.dd), 8.33 (1H.S). 7.95 (1H,s) 2.73 (3H.s): mte (M+1*) 229. 

10 4-Chloro-6-r 5-methvl-1.3.4-oxadia?ol-2-vltouinazQlinfl 

6-(5-Methyt-1,3.4-oxadia2ol-2-yl)quinazolrn-4-one (0.3g) was treated with 
phosphorus oxychloride at reflux under Nj for 5 hours. The mixture was 
concentrated in vacuo and the residue azeotroped with toluene. This was then 
talcen up In ethyl acetate and washed with 5% sodium bicartx)nate and saturated 

15 brine, dried over magnesium sulphate and concentrated in vacuo to give the title 
compound (0.22g) as a yellow solid; 8H [ZHglDMSO 12.65 (IH.bs), 8.71 (IH.d). 
8.45 (1H,dd), 8.33 (1H.s). 7.95 (1H,s) 2.73 (3H.S). 

6-CvanoQulna2olin-4-one 

20 6-lodoquinazolin-4-one (lOg) in 1-methyi-2-pyrro(idinone (50ml) was treated with 
copper (I) cyanide (4.28g) at 206*C under N2 for 16 houra. The resulting mixture 
was cooled to 170°C and the methyl-2-pyrrolidinone removed by vacuum distolation. 
Potassium cyanide (2.4g) in water (30ml) and ethyl acetate (150ml) were added to 
the cooled residue and heating continued at 110"C for 1.5 hours. This mixture was 

25 then filtered hot through a pad of cellte and the filter cake washed thoroughly with 
ethyl acetate. Subsequent separation, drying and concentration in vacuo gave the 
title compound (2.29g) as a beige solid; 8H iZHeJDMSO 12.65(1 H,bs). 8.53{1H.d). 
8.28(1 H,s), 8.19(1H,dd). 7.82(1 H.d); m/z (M-1*) 171. 

30 An alternative synthetic method to prepare this compound is illustrated below. 
6-f 1 ■2.3.4-Tetra7nl-S.vl Wiuina2olin-4-onfl 

6-Cyanoquinazolin^ne (0.5g) in dimethylfonnamide (5ml) was treated with 
ammonium chloride (0.33g) and sodium azide (0.38g) and heated at lOO^C under 
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nitrogen for 45 minutes. The resulting mixture was cooled, diluted with ethyl acetate 
and filtered. The filter cake was washed with dimethyffonnamlde and ethyl acetate 
to give the title compound (0.56g) as a cream solid: 6H (^HqIOMSO 1 3.00(1 H.bs). 

8.70(1H.d). 8.40(1H.dd). 8.38(1H.bs). 8.05(1H.s). 7.68(1H.d): mfe (M-1*) 213. 

5 

6-f5-Methvl-1 ■3.4.oxadiazol-2.vltouina20lin-4-onfl 

6-(1,2,3.4-Tetra2ol-5-yl>Kjulnazolin-4-one (3.31g) was treated with acetic anhydride 
(115ml) at reflux under N2 for 1 hour. The anhydride was removed in vacuo, the 
residue absort)ed onto silica and purified by chromatography to give the title 
10 compound as a white solid (3.47g). The analytical data was consistent with that 
given earlier. 

6-f5-Trifluoromethy>-1 ■3.4-oxadiazol-2-vlkiuinazolin-4-one 

6-(1.2.3.4-Tetrazol-5-yl)-quinazolin>4K>ne (I.Og) was treated with trifluoroacetic 
15 anhydride (50ml) at 50*C under N2 for 5 hours. The anhydride was removed in 
vacuo, the residue at}sort)ed onto silica and purified by chromatography to give the 
title compound as a white solid (0.79g); 6H [2Hq]0MSO 12.63(1 H.bs). 8.71 (1H,d). 

8.45(1 H.dd). 8.27(1 H.s). 7.90(1 H.d); mte (M-^*) 281. 

20 4-Chloro-6-f5-trifluonpmethvi-1.3.4-oxadia zol-2-vlkiuinagolinft 

6-(5-Trifluoromethyl-1.3.4-oxadiazo(-2-yl)quinazolin-4-one (0.79g) was treated with 

phosphorus oxychloride (18ml) and triethylamine (8ml) at reflux under N2 for 2 hours. 

The mixture was concentrated in vacuo and ttie residue azeotroped with toluene. 

This was then taken up in ethyl acetate and washed with 5% sodium bicartx>nate 
25 and saturated brine, dried over magnesium sulphate and concentrated in vacuo to 

give the title compound (0.76g) as an orange solid; 6H CDCis 9.17(1H,s), 9.05 

(IH.d). 8.69(1 H.dd). 8.30(1 H.d). 

f4-Ben2vlQxv-Dhe nvlW6-kxioauina2mlin-4-vlV^mine hydrochloride 
30 4-Chloro-6-iodoquinazoline (8g) was treated with 4-benzyk)xyannine (5.5g) In 
acetonitriie (500ml) at reflux under N2 for 18 hours. Subsequent cooling and 
filtration gave the title compound (13.1 3g): m/z {hA^I)* 454. 

35 
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f4-Ben2vloxV"DhenylH6-cvanoQuina2olifv4'VlVamine 

(4-Benzyloxy-phenyl>-(6-iodoquinazolirv4-yl)-amine (1.2g) in dioxane (10ml) 
under N2 was treated with tributyltin cyanide (0.79g) and catalytic quantities of 
1.4-bis-(diphenylphosphino)-butane pailadium (II) chloride and tetrakis 
5 (triphenyiphosphine) palladium at reflux for 23 hours. The mixture was absorbed 
onto silica and chromatographed to give the title compound (0.65g); 5H 
[2H6]DMS0 lO.OI(IKs). 9.14(1H.s), 8.63(1H,s). 8.15(1H.d), 7.87(1H,d). 

7.73(2H.d), 7.45(5H,m). 7.10(2H.d), 5.13(2H,s); m/z (M+1)+ 353, 

10 (4-f 1-Benzyl-1 HHnda2ol-5-vlaminoVqufnazoltn-6>vlVcart)oxvlic acid 

(1-Benzyl-1H-inda20l-5-yl)-(6-iodoquinazolin-4-yl)-amine (0-48g) in DMF under CO 
was treated with sodium fomiate (0.1 9) and catalytic quantities of triphenyl 
phosphine and bistriphenylphosphine palladium (II) chloride at 110^C, The mixture 
was cooled, added to 5% sodium hydroxide and extracted with ethyl acetate. The 

15 aqueous phase was treated with 2N HCI and the precipitated solid filtered and dried 
to give the title compound (0.07g): 5H i2H6]DMSO 1 3.35(1 H,bs), 1 0,40(1 H.s), 

9.30(1 H,s). 8.60(1 H,s). 8.30(1 H,d). 8.17{2H,d), 7.84(1 H,d), 7.72(1 H,s). 7,30{5H.m). 
5.70(2H.s); m/z (M+1 )+ 396, 

20 f1-Ben2vl-1H-indazoU5-vlW6-hvdrazidQquinazQlin-4-vtVamine 

(4-(1-Benzyl-1H-inda2oI-5-ylamino)-quina2oiin-6-yl)-carboxyllc acid (0.1 5g) and 

carbonyl diimidazole (0,123g) in dry THF (10ml) was stirred at 20°C for 3 hours 
under N2. Hydrazine hydrate (0.04ml) was added and the mixture stirred at 

20^C for 18 hours. The mixture was concentrated in vacuo to give the title 
25 compound as a solid (0.28g) which was used in subsequent synthetic steps 
without further purification; tic (silica, CH2Cl2:EtOH:NH3 100:8:1) Rf 0.18; m/z 

(M+1 )+ 410. 

n>Benzvl-1HMndazol-5>vlW6-fmethanesulphonvlethanovlhvdrazidoVQuinazQlin-4-vlV 
30 amine 

Methanesulphonyl acetic acid (0.067g) and carbonyl diimidazole (0,1 19g) were 
stirred in a THF/DMF mixture (lOml/lml) under N2for 3 hours. (1-Benzyl-1H-indazol- 
5-yl)-(6-hydrazidoquinazolin-4-yl)-amine (0.1 Og) was added and the mixture stimed 
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at 20^C for 18 hours. The mixture was absort>ed onto silica and chromatographed 
to give the title compound (0.06g); m/z (M+1)+ 530. 

( 1 -BenzvM H-indazol-5-vl V(6-cyanoQuinazorm-4-vt Vamine 
5 (1-BenzyMH-indazol-5-ylH6-iodoquinazolin-4-yl>amlne (3.58g) in dioxane (30ml) 
under N2 was treated with tributyitin cyanide (2.51g) and catalytic quantities of 1.4- 

bis-(diphenylphosphino)-butane palladium (II) chloride and tetrakts 
(triphenylphosphlne) palladium at reflux for 5 days. The mixture was absort>ed onto 
silica and chromatographed to give the title compound (1.2Sg); 5H [^HeJDMSO 

10 10.20(1H.s), 9.15(1H,s). 8.65(1H.s). 8.24(1H.s), 8.18(2H.m). 7.89(1H,s), 7.70(2H.m). 
7,30(5H.m). 5J0(2H,s): mfe (M+1)+ 377. 

1 -Methvl-S-f 1 ,3-dioxoian-2-vl ^imidazole 

1-Methyl-5-formyt imidazole (0.64g) was treated with ethylene glycol (0.3ml), p- 
15 toluenesulphonic add monohydrate (0.001 5g) and powdered 4A molecular selves 
under N2 for 18 hours at reflux. Subsequent cooling and filtration was followed by 

washing of the organic phase with aqueous sodium carbonate solution (2N), drying 
and concentration to give the title compound; Stt (CDCta) 7.43 (1H,s), 7.12 (1H,s), 
5.91 (1H.S), 4.10(4H.m). 3.70(3H.s). 

20 

5-Cvano-3-methy|thio-?"OXQin^o|e 

Sulphuryl chloride (3.4ml, 5.71 g, 42.4mmol) was added via syringe to a stirred 
solution of ethyl 2-(methylthio)acetate (5.4mi, 5.63g, 42.0mmol) in dry 
dichloromethane (30ml) cooled to -78°C, under a nitrogen atmosphere. After stirring 

25 for 15 min, a solution of 4-cyanoaniiine (5.0g, 42.3mniol) and 1 ,8-bis(dimethyiamirK}) 
naphthalene (9.0g, 42.0mmol) in dry dichloromethane (50ml) was added maintaining 
the temperature at -78°C. Stirring was continued for 3 hours at -78*^0. and then 
triethylamine (5.9ml. 4.28g, 42.3mmol) was added at -78''C, and then the mixture 
was allowed to warm to room temperature* Stirring was continued under a nitrogen 

30 atmosphere for 3 days. Glacial acetic add (5.0ml, 5.25g, 87.3ml) was then added 
and the mixture was stinted for 1 hour. The reaction mixture was washed with 8%aq. 
NaHCOa (50ml) and water (2 x 100ml), dried (Na2C03), and concentrated in vacuo. 
Silica gel chromatography, eluting with 1:2 ethyl acetate//-hexane, gave 5-cyano-3- 
methylthio-2-oxoindole as a yellow solid (2.8g. 13.7mmol, 32%); 5H CDCI3 8.95 

35 (1H.br s). 7.67 (IH.s). 7.60 (IH.d), 7.01 (1H,d), 4.30 (1H,s). 2.08 (3H,s). 
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2>Amino-5-cvanoben2oic acid 

Air was bubbled through a stirred sdution of 5K:yano-3-rnethylthi(>-2-oxolndole 
(18.0g, 88.1mmol) and potassium hydroxide (5.9g, 105.2mfnol) in a 9:1 mixture of 
methanolrwater at room temperature for 5 hours. Further potassium hydroxide 
5 (5.9g, 105.2mmol) was added and the air bubbling continued overnight The 

methanol was removed in vacuo, and the residue was carefuHy acldifed with 2N aq. 
HCI. The resulting precipitate was collected by filtration, and triturated with ethyl 
acetate to give 2-amino-5-cyanobenzotc acid as a pale brown solid (4.8g, 29.6mmoi, 
34%): 5H I^HgJDMSO 8.02 (1H.d). 7.55 (IH.dd). 7.50 (2H,br s), 6.86 (1H,d). 

10 

6-Cvano«ouinazolinone 

A stirred solution of 2-amino-5-cyanobenzoic add (2.0g, 12.3mmol) in fonnamide 
(10ml) was heated at 190''C for 7 hours. The dark solution was allowed to cool and 
poured into water (50ml). The resulting precipitate was collected by filtration and 
15 dried in vacuo at eO^'C to give 6-cyanoquinazolinone (0.93g, 5.43mmol. 44%); 
I^HelDMSO 12.65 (IH.s), 8.50 (IH.s), 8.28 (1H.S). 8.18 (IH.dd). 7.81(1H,d). 

(4'Benzvfoxy-phenvlW6-(tr1methvlsiMethvnvl)Quina2:olin^vlVamine 

The (4-ben2yloxy-phenylH6-iodoquinazolin-4-yl)-amine hydrochloride (I.Og, 

20 2.04mmol) was reacted with trimethylsilylacetylene (8.0ml. 5.56g. 5.66mmol), 

triethylamine (5.0ml. 3.63g. 3.58mmol). bis(triphenylphosphine)palladium (II) chloride 
(O.IOg. 0.14mmol) and copper(l)iodide (O.lOg, 0.53mmol) at room temperature in 
acetonitrile (15ml) under a nitrogen atmosphere overnight Purification by silica gel 
chromatography (eluting with 50% /-hexane/EtOAc) gave the title compound as an 

25 off-white solid (0.70g. 1 .65mmol, 81%). 

(4-Ben2vloxv»DhenvlVf6-ethvnvlquinazolin-4-vlVamine 

The (4-benzyloxy-phenyl)-(6-(trimethylsilylethynyl)quinazolin-4-yl)-amine (0.65g. 
1.53mmol) was reacted with tetrabutylammonium fluoride in tetrahydrofuran (1.0M, 
30 5.0ml, 5.0mmol) at room temperature for 20 nvn. The solvent was removed in 

vacuo, and the residual oil was partitioned between water (20ml) and ethyl acetate 
(20ml). After separation, the aqueous was extracted with further ethyl acetate 
(2x20ml). The combined organic solutions were dried (Na2S04) and concentrated in 
vacuo to give the title compound as an ofNvhite solid (0.43g. 1.22mmol. 80%). 
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A^Methvt-A^(2«methvisulDhonvlethvl)amine hvdrochtoride 
Methylvinyl sulphone (2.1g, 19.78mmol} and methylamine (33% solution in IMS, 
40ml, excess) were mixed and heated at reflux under a nitrogen atmosphere for 6 
hours. After standing ovemight at room temperature, the mixture was concentrated 
5 in vacuo to give a yellow oil. which was treated with ethereal HCI to give a sticky 
solid. Trituration with absolute ethanoi gave the title compound as a white solid 
which was collected by filtration and dried at 60^ in vacuo (1.01g, 5.82mmol, 29%); 
5H [2H6]DMS0 9,27 (2H.br s), 3.59 (2H.dd), 3.31 (2H.dd), 3.12 (3H.s). 2.57 (3H,s). " 

10 /V-f2>(Methyl?Mlphonami(Jp)ethYnacetaniide 

A/-Acetyethylenediamine (10-2g. lOOmmol) and triethylamine (15ml, 10.9g, 
108mmol) were dissolved in dichloromethane (300ml) and the solution cooled to 
OX. Methane sulphonyl chloride (8ml« 1 1 .8g, lOSmmol) was dissolved in 
dichloromethane (10ml) and added dropwise , and stirring was continued at O^C for 

15 3 hours. The dichloromethane was removed in vacuo, and the residue was 

suspended in a mixture of ether and acetone, removing the insoluble material by 
filtration. The filtrate was concentrated in vacuo to give the title compound as a pale 
brown gum (14.5g, 88.3mmol. 88%); 8H i2H61DMSO 7,93 (1H.br t). 7.05 (IH.t), 

3.11 (2H.t). 2.97 (2H.t), 2.89 (3H.s), 2.09 (3H.s). 

20 

2-(MethvtsulDhonamidotethviamine hydrochloride 

/V-[2-(Methylsulphonamido)ethyl]acetamide (14.5g, 88.3mnK)l) and concentrated 
hydrochloric acid (100ml) were dissolved in water (100ml) and heated to reflux for a 
total of 3 hours. After cooling, the water was removed in vacuo, and the residue was 
25 left for several days at room temperature until crystallisatton was unden^vay. 

Trituration with a mixture of ethanoi and ether gave the title compound as a white 
solid which was dried in vacuo at 60X (7.5g. 42.9mmol, 49%); SH f^HglDMSO 8.22 

(2H.br s). 7.42 (IH.t), 3.23 (2H.q). 2.87 (3H.s). 2.85-2.95 (2H.m). 

30 2>PhthalamidoethvlsulDhonamide 

2-Phthaiamidoethylsulphonyl chloride (prepared as described in J. Am. Chem. Soc.. 
69, 1393-1401, (1947)) (lO.Og, 36.5mnrK>l) was added to cone, aqueous ammonia 
solution (0.880Mol. 120ml), cooled to O^C. The mixture was stirred at O^C for 30 min 
and then at room temperature for 2 hours. Concentration in vacuo, followed by 

35 trituration with water gave 2-phthalamidoethylsulphonamide as a white solid (3.70g, 
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14.6mmol, 40%); 5H [SHeJDMSO 7,80-7.92 (4H,m), 7.03 (2H.br s). 3,96 (2H,dd). 
3.30-3.38 (2H,m. obscured by water). 

2-Aminoethvlsulphonamide hydrochloride 
5 2-Phthdlamidoethylsulphonamide (3.68g, 14.5mmol) was suspended in ethanoi 
(SOmi) and hydrazine hydrate (0.70g, 71.Smmoi) was added. The mixture was 
heated to reflux for 4 hours. The mixture was partially concentrated in vacuo, diluted 
with water, acidified to pH 1 with 2N HCI, and filtered. The fatrate was concentrated 
in vacuo to give a white solid. Treatment with more 2N HCI, followed by trituration 
10 with a mixture of ethanoi and acetone gave the title compound as a white solid 
(1 .Og. 6.23mmol. 43%); 8H DjO 3.60-3.69 (2H.m), 3.50-3.58 (2H.m), 

f3-Methvl-3-oxetane)methvt 2>furDate 

2-Furoic acid (9.0g, 80.3mmol) was added to a solution of 3-methyl-3- 
1 5 oxetanemethanol (1 6.5g, 1 61 .6mmoI), 1 ,3-dicyclohexylcarbodnmide (25.0g, 
121.1mmol) and DMAP (O.SOg, 4.1mmol) in dicMoromethane (250ml), and the 
mixture was stirred under a nitrogen atmosphere ovemighL The mixture was filtered 
and the filtrate was concentrated in vacuo to give an oil. Crystallisation from 
ethanoI/Water gave a white solid collected by filtration and shown by NMR to be 2- 
20 furoic add. The filtrate was concentrated in vacuo to remove the ethanoi, and the 
resulting aqueous solution was extracted with dichloromethane (x2). This solution 
was dried {MgS04) and concentrated to give the titie compound as a colouriess oil 
(11.8g. eO.lmmol, 75%); 6H [2H6]DMS0 8.00 (IH.s), 7.34 (IH.d), 7.71 (1H, dd), 

4.44 (2H.d), 4-35 (2H,s), 4.28 (2H,d), 1.31 (3H,s). 

25 

2-M>Methvl-2.6.7>trioxabicvdof2.2.21oct^1-vimjran 
(3-Methyl-3-oxetane)-methyl-2-furoate (1 1 .8g, 60.1 mmol) was dissolved in 
dichloromethane (250ml) and the solution was coded to O^C. Boron trifluoride- 
etherate (10 drops) was added and the mbcture stirred at room temperature, and 
30 then left to stand for two months. Triethyiamine (0.5ml, 0.36g, 3.6mmol) was added 
and the mixture concentrated to give a sticky white solid. Trituration with 
ether/acetone gave the titie compound as a white solid (2.2g, 1 1.2mmol, 19%); 8H 
I2H6]DMS0 8.00 (1H,s), 7.34 (IH.d). 7.71 (1H. dd). 4.44 (2H.d). 4.35 (2H.s), 4.28 

(2H,d). 1.31 (3H,s). 



35 
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544-Meth\^2.6T-trk)xablcvclof2.2.21oct-1-vlV2-ftrifn-biitvlktannvl]fiirai^ 
2-(4-Methyl-2,6,7-trioxablcydoI2.2.21oct-1-yl)furan (2.0g, 10.2inmol) was dissolved in 
THF (20ml) and the solution was cooled to -78X. n-BuU (1.6M soiutbn in hexanes, 
7.7nil. 12.32mniol) was added and the nilxture stirred at 
5 -78''C for SOmin, allowed to warm to 0*>C tor 20 min. and then recoded to 

-78**C. The tributyltin chloride (3.Sml, 4.68g, 14.4nunol) was added and stirring was 
continued at -7Q*C for 15min. The mixture was allowed to warm gradually to room 
temperature and stirring continued for three days. The reaction was quenched t>y 
the addition of water, and extracted with ethyl acetate. This solution was washed 
10 with water, dried (MgS04), and concentrated in vacuo to give the title compound as 
a yellow oil (4.7g. 9.7mmol. 95%); 8H [ZHelDMSO 6.52 (1H,d). 6.38 (1H. d). 3.96 
(6H.S). 0.77-1,63 (30H,m). 

f4-Benzv1oxv-DhenvlVf6-f5-f4-methvt-2.6.7-trioxabicvclor2.2.2loct-1-vltfuran-?- 

15 vnouinazoiinviVamine 

(4-Benzyioxy-phenyl)-(6-iodoquinazoiin-4-yl>>amine (0.925g. 2.04mmot). 5-(4- 
methyl-2.67-trioxabicyclo[2.2.2]oct-1-yl)-2-{tri(/h4)Utyl)stannyl^ (2.00g. 4.1mmol) 
and bis(triphenylphosphine)pailadium (II) chloride (catalytic) were reacted in dry 
dioxane (25ml) according to Procedure B. Puiificafion tiy silica gel chromatography 

20 and eluting with 100% EtOAc gave the titie compound as a yellow solid (0.700g. 

1.34mmol. 66%); 6H [ZHeJDMSO 10.0 (1H.s). 8.75 (1H.s). 8.48 (IH.s). 8.12 (IH.d). 

7.79 (IH.d). 7.66 (2H.d). 7.30-7.52 (5H.m). 7.03-7.12 (3H.m). 6.64 (IH.d). 5.14 
(2H,s). 4.06 (6H.S), 0.85 (3H,s). 

25 (4-/4-Ben2v loxvani!inokiuina2olin-6-vl>-fA^hvdrDxvcartxiximidamide) 

Sodium hydroxide (0.62g, 15.5mmol)and hydroxylamine hydrochloride (1.03g. 
14.8mmol) were added to a solution of (4-ben2ylQxy^henylH6-cyanoquinazotin-4- 
yl)-amine (0.472g. 1.34mmol) in ethanoi (30ml). and the resulting mbcture was 
heated to reflux overnight After coolii^. the mixture was concentrated bi vacuo . 

30 The residue was washed thoroughly with water, and then with a nttle ether and dried 
in vacuo to give the title amidoxime (0.452g.1.18mmol, 88%); 8H (^HglDMSO 9.88 
(1H,s). 9.73 (1H.S), 8.72 (IH.s). 8.52 (1H.s). 8.13 (1H.d). 7.67-7.78 (3H.m). 7.31- 
7.52 (5H.m). 7.07 (2H.d). 6.65 (2H,s). 5.14 (2H.s);m/z (M+1*) 386. 



35 
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(4-f1>Ben2vl-1H'inda2ol-5-yl)Quinazoiirv^viHA(-hvdroxvcartx^ 
Sodium hydroxide (0.563g, 14.1mmol) and hydroxylamine hydrochloride (0.931g. 
13.4mmol) were added to a solution of (1-ben2yl-1H-indaz6l-5-ylH6- 
cyanoqui^a2olin-4-yl)-amine (0.504g, 1,34mmol) in ethanol (40ml), and the resulting 
5 mixture was heated to reflux overnight After cooling, the mixture was concentrated 
in vacuo . The residue was washed thoroughly with water, and then a little 
ether and dried in vacuo to give the title amidoxime (0.452g,1.10mniol, 82%); 5H 
(^HfilDMSO 9.87 (2H.m). 8.76 (1H.s). 8.54 (IH.s), 8.23 (1H.s), 8.10-8.18 (2H.m). 
7.65-7.80 (3H,m), 7.18-7.38 (5H,m), 5.96 (2H.s). 5.68 (2H.s): mfe (M+r)410. 

10 

A/-f2-MethvlthioethvlMrifluoroacetamlde 

Trifluoroacetic anhydride (17ml, 25.28g, 120,6mmol) was added dropwise to a 
solution of 2-methylthioethylamine (lO.Og, 109.7mniol) and triethylamine (16.8ml, 
12.2g, 120.5mmol) In anhydrous dichloromethane (50ml) cooled to C'C using an ice 

15 bath. On completion of the addition, the reaction was stirred at room temperature 
under a nitrogen atmosphere for 1 8 hours. Water (200ml) was added, the layers 
were separated, and the aqueous was extracted with further dichloromethane 
(100ml). The combined dichloromethane solutions were dried (MgS04), and 
concentrated in vacuo to give the title compound as a yellow oil (19.0g, 109.7mmoi, 

20 100%); 8H CDCI3 6.8 (1 H,br s). 3.59 (2H,q), 2.72 (2H,t). 2.13 (3H.s). 

A/-f2-MethvlsulphonvlethylVtrifluoroacetamide 

A solution of /V-(2-methylthioethyl) trifluoroacetamide (19.0g, 109.7mmol) in 
methanol (200ml) was cooled to 0°C using an ice bath. A suspension of Oxone™ 

25 (2KHSO5.KHSO4.K2SO4) (74.1 9g, 1 20.67mmol) in water (1 00ml) was added 

portionwise over 10 minutes, and the reaction was stirred at room temperature for 24 
hours. The methanol was removed in vacuo, water (600ml) was added and the 
mixture was extracted with dichloromethane (3 x 300ml). The combined extracts 
were dried (MgS04), ^^d concentrated in vacuo to give the title compound as a 

30 white solid (12.42g, 56.7mmol, 52%); 6H CDCIa 7.33 (IH.br s), 3.93 (2H,q), 3.31 
(2H.t), 3.02 (3H,s). 

A/-(Ethoxvcarfaonvlmethvl)-A/'^2-methvlsulphonylethylVtrifluoroacetamide 
Sodium hydride (60% dispersion in mineral oil, 0,1 90g, 4.75mmol) was added to a 
35 solution of A^(2-methylsulphonylethyl) trifluoroacetamide (0.986g, 4.50mmol) in dry 
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DMF (10ml) and the mixture was stirred under a nitrogen atmosphere for 30 
minutes. Ethyl bromoacetate (0.55ml, 0.828g. 4.96mmol) was added and the 
mixture was stirred at room temperature overnight. The mixture was poured into Ice- 
water, and extracted with ethyl acetate. This solution was washed with water, dried 
5 (MgS04). and concentrated in vacuo to give the title compound as a white solid 
(1.239g. 4.03mmol. 90%); 8H CDCI3 4.17 (4H.m). 3.91 (2H.t). 3.46 (2H.t). 2.98 
(3H,s). 1,30 (3H.t). 

Methvl 2>^4-DiDeridon-1-vnacetate 

10 A solution of methyl bromoacetate (13.6ml. 21 .98g. 144mmol) in acetonitrlle (20ml) 
was added to a mixture of 4-piperidone monohydrate hydrochloride (20g. 130mnfX)l) 
and potassium carbonate (36g. 260mmol) In more acetonltrile (100ml). The mixture 
was heated at reflux under a nitrogen atmosphere for 18 hours. The solvent was 
removed in vacuo and the residue was partitioned between EtOAc and water, and 

1 5 the aqueous extratced with further EtOAc. The organic solution was washed with 
brine, dried (Na2S04), and concentrated in vacuo to give methyl 2-(4-piperidon-1- 
yl)acetate as a yellow oil (14.29g, 83.5mmoi. 64%); tic (SIOj, 1:1 EtOAc/hexane. Rf 
= 0.23). 

20 1 -fN.N-DimethvlaminoDroDvlVimidazole 

Imidazole (10.9g) was treated with sodium hydroxide (10.9g) in acetonitrlle (80ml) at 
room temperature for 30 minutes. Tetra-N-butyl ammonium hydrogen sulphate 
(2.16g) was added and 3-N.N-dimethyiaminopropyl chloride hydrochloride (27.1 9g). 
After 24 hours at reflux, the cooled mixture was concentrated, filtered and 

25 concentrated in vacuo. Chromatography on silica gave the title compound (19.82g) 
as a red oil: 5H CDCI3 7.48 (IH.s). 7.04 (IH.s). 6.91 (IH.s). 4.01 (2H.t). 2.11(6H.s). 

2.10 (2H.t). 1.91 (2H.m). 

l-fN.N-DimethvlaminoDrop vlVS-tri-n-butvlstannvlimidazole 
30 1 -(N,N-Dimethylaminopropyl)-imidazole (3g) was added to a mixture of TMEDA 
(7ml) and n-butyl lithium (29.4ml. 1.6M) In n-hexane (25ml) at -2QPC under 
nitrogen.After 30 minutes at -20°C and 30 minutes at 20°C. the mixture was 
recooled to '2(PC and tri-n-butylstann^ chloride (13.05ml) was added dropwise. 
The mixture was allowed to wami to 20^0 and stirred there for 20 hours. The 
35 mixture was partitioned between ethyl acetate and water, the aqueous phase was 
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extracted with ethyl acetate and combined organic extracts were dried and 

concentrated. Purification by flash chromatography gave the title compound (2.10g); 
8H CDCI3 7.70 (1H.S). 7.01 (1H.s), 3.98 {2H.t). 2.20(6H.s). 2.20 (2H.t). 1.90 (2H.m) 

1 .55 (6H,m), 1 .37 (12H.m). 0.92 (9H.m), 

5 

1-(N.N-DimethvlaminooroDvlV2-trl-n4>uty<stannvfimida2ole 

1-(N,N-Dimethylaminopropyl) imidazole (2g) in THF (20ml) at -78^C was treated with 
nBuLI (8.6mK 1 .6M) under nitrogen. After 30 minutes at -78°^ tri-n*butylstannyl 
chloride was added and the mixture allowed to warm to 20^C. The mixture was 
10 concentrated in vacuo, taken up in n-hexane and filtered. The filtrate was 

concentrated in vacuo to give the title compound (4.33g) as a yellow oil; 8H C0Ci3 

7.28 (1H,s), 7.09 (1H,s), 3.97 (2H.t). 2.25 (2H.t). 2.20(6H,s). 1.90 (2H,m) 1.55 
(6H,m), 1 .34 (12H,m). 0.92 (9H.m). 

15 f4-HvdPoxy"QuinazQlin'7-vl>-cartK>xvtic ackj 

3- Amino-1 ,4-dibenzoic add (8.6g) was heated at 180°C in formamide (30mi) for 2 
hours. The mixture was allowed to cool and filtered, washing with acetone to give 
the title compound (9.1 g); R.T. (LC), 3.33nruns. 

20 4-Hvdroxv Quinazoline-7'hvdra2ide 

(4-Hydroxy-quina2olin-7-yl)-cartx>xylic add (0.5g) in dry THF (20mJ) was treated with 
cari3onyi diimidazole (0.85g) under nitrogen for 6 hours at room temperature. 
Hydrazine hydrate was added and stirring was continued for 1 8 hours. The mixture 
was filtered to give the title compound (0.4 1g); m/z (M+1+) 205. 

25 

7-f5-Methvl-ri.3-4lQxadiazo!>2-vlta uina20li^4^ne 

4- Hydroxy quinazoline-7-hydrazide (0.41 g) was treated with triethyl orthoacetate 
(10ml) at reflux under nitrogen for 24 hours. The mixture was cooled, filtered and 
purified by chromatography to give the title compound (0.09g); m/z (M-f 1 4-) 229. 

30 

4'Chloro-7-(g'methY!-ri,3,41oxadlazo!-2>Yl)qMjna?o|jn? 
7-(5-Methyt-[1,3,4]oxadiazol-2-yi)quinazolin-4-one (0.09g) was treated with 
phosphorous oxychloride (5ml) at reflux under nitrogen for 2 hours. The mixture was 
cooled, evaporated and partitioned between saturated aqueous sodium carbonate 
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and ethyl acetate. The organic phase was dried, concentrated in vacuo to give the 
title compound which was used crude in the subsequent synthetic step. 

7-lodoouinazolin-4-one 
5 7-Amino-quinazolin-4-one (R. Oempcy and E. SWto, Biochemistry, 30, 1991 , 8480) 
(1 .61 g) was suspended in 6N HCI (20ml) and cooled in an ice bath. A solution of 
sodium nitrite (0.75g) in water (10ml) was added dropwise over 15 minutes. After a 
further 10 minutes, a solution of potassium iodide (1.66g) in water (5ml) was added 
dropwise. The mixture was wanned to 20'*C and after 3 hours partitioned between 
10 ethyl acetate and sodium thiosulphate. The organic phase was dried and 
concentrated in vacuo to give the title compound (0.485g); mfz (M+1+) 271. 

4-Chloro-7-iodonuinazoline 

7-lodoquinazolin-4-one (0.46g) was treated with phosphorous oxychloride (5m!) at 
1 5 reflux under nitrogen for 2 hours. The mixture was cooled, evaporated and 

partitioned between saturated aqueous sodium carbonate and ethyl acetate. The 
organic phase was dried and concentrated in vacuo to give the title compound 
(0.43g);m/2(M+1+)291. 

20 M-Benzvl-1 H-indazol- 5-vlVf7-iodoQuinazolin-4-vlVamine hvdrochlnririy 

4-Chloro-7-iodoquinazoline (0.42g) was treated with 1-benzyl-1H-indazol-5- 
ylamine (0.323g) in acetonitrile (20ml) at reflux under nitrogen for 18 hours 
(Procedure A). The mixture was cooled and filtered to give the title compound 
(0.57g);mfe(M+1+)478. 

25 

Examples 

Examole 1 

(4-Ben2vloxv-Dhenvlvr6-furan-2-vl-quin a2olin^vlVam}nft (Procedure B) 

The (4-benzytoxy-phenylH6-bronx)-quinazolin-4-yl)-amine (300mg, 0.74mmol), 

30 2-(tributylstannyl)furan (290mg, 0.81 mmol) and bis(triphenylphosphine) 
palladium(ll) chloride (catalytic) were dissolved in dioxane (3.5ml) and heated at 
reflux under nitrogen for 2 hr. The cooled reaction mixture was absort)ed onto 
silica and purified by flash column chromatography (silica gel, eluting with 1:1 
ethyl acetateTiso-hexane) to give the title product (290mg, 79%) as a pale yellow 

35 solid; 8H [^Hd-DMSO 9.94 (1H, b. NH). 8.85 (1H. s. 5+1). 8.53 (1H, s. 2-H). 8.21 
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(1H. d. 7-H). 7.91 (1H. d. furan-H). 7.81 (1H, d, 8-H), 7.72 (2H. d. 2'-H. 6'-H). 
7.67-7.33 (5H. m, 5 x Ph-H), 7.16 (1H, d. furan-H). 7.10 (2H. d. 3'-H. 5-H). 6.72, 
(1H, dd. furan-4H). 6.17 (2H, s. CHj): m/z 394 (M+lf. 

5 Example 2 

f4-Ben2vtoxv-DhenvlW6-rthioDhen-2-vtVQuinazolirv4-vlVamine (Prooedure B) 
The (4-ben2yloxy-phenylH6-bromoquinazoli(v4-yl>-amine (200mg. 0.49mmol). 2- 
(tributylstannyl)thiophene (200mg. 0.53mmol) and bis(triphenyiphosphine) 
palladium(ll) chloride (catalytic) were dissolved in dioxan (3ml) and heated at reflux 

10 under nitrogen for 4 hr. The cooled reaction mixture was absortied onto silica and 
purified by flash column chromatography (silica gel. eluting with an ethyl acetate/iso- 
hexane gradient). The resulting solid was triturated with iso-hexane/ethyl acetate to 
give the product (120mg, 60%) as a pale yellow solid; 5H [^Hgl-DMSO 9.88 (1H, b. 
NH). 8.76 (1H. s. 5-H). 8.49 (1H. s. 2-H). 8.12 (1H. d. 7-H). 7.82-7.60 (5H. m. 

15 thiophene-3-H. thiophene-5-H. 8-H, 2'-H. 6-H), 7.52-7.30 (5H, m, 5 x Ph-H), 7.23 
(1H. t, thiophene-4H). 7.18 (2H, d, 3'.H. 5*-H), 5.11 (2H, s, CHj): m/z 410 (M+1)*. 

Example 3 

f4-Ben2vloxv-DhenvlW6-(pvridin-2-vl>-Quina2olin-4-vl)-amine (Procedure B) 
20 The (4-benzyloxy-phenyl)-(6-bromoquinazolin-4-yl)-amine (200mg, 0.49mmol), 2- 
(tributytstannyl)pyridine (200mg, 0.53mmol) and bis(triphenylphosphine) 
palladium(ll) chloride (catalytic) were dissolved in dioxan (3ml) and heated at reflux 
under nitrogen for 9 hr. The cooled reaction mixture was absort>ed onto silica and 
purified by flash column chromatography (silica gel. eluting with an ethyl acetate/iso- 
25 hexane gradient). The resulting solid was triturated with iso-hexane/ethyl acetate to 
give the product (llOmg. 56%) as a pale yellow solid; 8H [^He]-0MSO 9.99 (1H, b, 
NH). 9,18 (1H. s. 5-H). 8.76 (1H. d, pyridine-H). 8.60 (1H, d, 7-H), 8.54 (1H. s. 2-H), 
8.23 (1H. d. pyridine-H). 8.00 (1H. t. pyridine-H), 7.87 (1H, d. 8-H). 7.70 (2H. d. 2'-H. 
6 -H). 7.53-7.31 (6H. m. 5 X Ph-H, pyridine-H). 7.09 (2H, d, 3*-H, 5'-H), 5.14 (2H, s. 
30 CH2);m/z405(M+1)*. 

Examole 4 

f4-Benzvloxv-phenyl)-f6-fpvrimidin-2-vlV<iuinazolin-4-yl)-amine 
The (4-benzyloxy-phenyl)-(6-bromoqulnazolin-4-yl)-amine (200mg, 0.49mmol), 2- 
35 (tributylstannyl)pyrimidine (200mg,0.54mmol) and bis(triphenylphosphine) 
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paUadium(ll) chloride (catalytic) were dissolved in dioxan (3ml) and heated at 
reflux under nitrogen for 27 hr (Procedure B). The solvent was removed from the 
cooled reaction under vacuum, and the residue was purified by flash column 
chromatography (sHica gel. eluting with an ethyl acetateTiso-hexane gradient). 
5 The resulting oily solid was triturated with iso-hexane/ethyl acetate to give the 
product (80mg, 40%) as a pale yellow solid; 6H [^Hel-OMSO 10.30 (1H. b. NH), 
9.61 (1H. s. 5-H). 9.07 (2H. d. pyrimidine 4-H. pyrimidine 6-H). 8.86 (1H. d, 7-H). 
8.51 (1H. s. 2-H). 7.93 (1H. d. 8-H), 7.78 (2H. d. 2'-H. 6'-H). 7.65-7.36 (6H. m. 5 
X Ph-H. pyrimidine 5-H). 7.11 (2H. d. 3'-H. 5'-H). 5.18 (2H. s. CHa); m/z 406 
10 (M+1)*. 

Example 5 

(4-Benzvloxv-Dhenvl W6-(5^1 ■3-dioxol an-2-vlVfuran-2-vl-ouina7olin-4-vl\-amin^ 
. (Procedure B) 

15 The (4-ben2yloxy-phenyl)-(6-bromoquina20lin-4-yl>-amine (1.5g, 3.7mmol). .5- 
(1.3-dioxoIan-2-yl)-2-{tributylstannyl)-furan (1.9g. 4.42mmol) and 
bis(triphenylphosphine)palladium(ll) chloride (catalytic) were dissolved in dioxan 
(30ml) and heated at reflux under nitrogen for 6 hr. The solvent was removed 
from the cooled reaction under vacuum, and the residual oil was triturated with 

20 iso-hexane/ethyl acetate to give the product (1.07g. 62%) as a pate yellow solW; 
5H (^HeJ-DMSO 9.96 (1H, b. NH). 8.80 (1H. s. 5-H). 8.51 (1H. s. 2-H). 8.18 (1h! 
d. 7-H), 7.80 (1H. d. 8-H). 7.70 (2H. d. 2'-H. 6'-H). 7.68-7.30 (5H. m. 5 x Ph-H). 
7.10 (3H. m. 3 -H. 5'-H. furan 3-H). 6.78 (1H. d. furan 4-H). 6.12 (1H. s, CHOj). 
5.18 (2H. s, PhChla). 4.22-3.94 (4H. m. 2 x CHj): m/z 466 (M+1)*. 

25 

Example 6 

(4-Benzvloxv-DhenvlWe-f3-methvl-3H-lmida2Ql^vlWiuin a2olln^.vlVaminfl 
The (4-benzyloxy-phenylH6-bromoqulnazoBn-4-yl>-amine (I.Og. 2.46mmol), 1- 
methyl-5-(tributylstannyl)imida20le (prepared according to Gaare, K.. et al. Acta 

30 Chem. Scand. (1993). 47(1). 57-62) (1.25g. 3.37mmol) and 
bis(triphenylphosphine)palladium (II) chloride (catalytic amount) were reacted 
according to Procedure B In dioxane (50ml) for 3 hours. The solvent was 
removed in vacuo, and the solid was washed with /-hexane. The resulting darit 
solid was suspended in IMS, and undissolved material removed by filtration. The 

35 resulting filtrate was concentrated in vacuo to give the product as a pale baige 
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solid (0.90g. 2.21 mmol, 90%);_6H I^HghDMSO 9.69 (1H. b. NH). 8,60 (1H, s. 5- 
H). 8.55 (1H. s. 2-H). 8.00 (1H. d. 7-H). 7.83 (2H. m. 8-H. imidazole-H). 7.69 (2H, 
d, 2'-H. 6'-H). 7.52-7.33 (5H, m. 5 x Ph-H). 7.22 (1H. s. ImWazole-H). 7.09 (2H, d. 
3'-H. 5'-H), 5.14 (2H. s. CHj). 3.80 (3H. s. CH3): mte408 (M+1)*. 

5 

Example 7 

f4-Benzvtoxv-DhenvtW6-^2.3-d!hvdrofiifan-5-vlVQuina2ofin-4-vlVafrine 

The (4-benzyioxy-phenyiH6-brc)rTK)quinazolin-4-yt)-amine (200mg. 0.49mmol), 5- 

(tributylstannyl)-2,3-dihydrofuran (250mg, 0.70mmol) and 

10 bis(triphenylphosphine)palladium(ll) chloride (catalytic) were dissolved in dioxan 
(10ml) and heated at reflux under nitrogen for 2 hr (Procedure B). The solvent 
was removed from the cooled reaction under vacuum, and the residue was 
suspended in 1:1 iso-hexane/ethyl acetate and filtered. The solvent was 
removed from the filtrate under vacuum to give the product (140mg, 72%) as a 

15 yeUow solid; SH [^Hel-DMSO 9.88 (1H. b. NH). 8.62 (1H. s. 5-H). 8.50 (1H. s. 2- 
H). 8.05 (1H. d. 7-H). 7.67 (3H. m. 8-H. 2--H, 6'-H). 7.55-7.29 (5H. m. 5 x Ph-H), 
7.03 (2H. m. 3'-H. 5'-H). 5.81 (1H. s. 3"-H), 5.12 (2H, s. PhCty, 4.52 (2H. t. 5'- 
H2). 2.88 (2H. t. 4"-H2); mfe 396 (M+1)*. 

20 Example 8 

r4-Benzvloxv-phenvlW6-f3-methvl-1.2.3-tria2ol-4-vlWiuinazoli^4-v<V-amine 
(Procedure B) 

The (4-benzyloxy-phenyl)-(6-bromoquinazolin-4-yl)-amine (250mg, 0.62mmol), 1- 
methyl-5-(tributyistannyl)-1.2.3-triazole (300mg, 0.81 mmol) and 

25 bis(triphenylphosphine)palladium(ll) chloride (catalytic) were dissolved in dioxan 
(10ml) and heated at reflux under nitrogen for 48 hr. The solvent was removed 
from the cooled reaction under vacuum, and the residue was triturated with iso- 
hexane. The resulting material was dissdved in ethyl acetate, filtered and the 
filtrate evaporated to dryness. Trituration with ethyl acetate/iso-hexane gave the 

30 product (llSmg. 45%) as a beige solid; 8H I^Hgl-OMSO 9.90 (1H. b. NH), 8.76 
(1H. s. 5-H). 8.61 (1H. s. 2-H). 8.10 (2H. m. 7-H. triazole-H), 7.92 (1H. d. 8-H). 
7.70 (2H. d. 2-H. 6'-H). 7.58-7.38 (5H. m. 5 x Ph-H). 7.12 (2H. d. 3'-H, 5'-H), 
5.19 (2H. s. CH2). 4.22 (3H. s, CH3): m/z 409 (M+1)*. 

35 
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Example 9 

5-r4-f4-Ben2vloxv-DhenvlaminoV-cuina2olin-6-vlVfuran-2^a fbaldehvde 

The 4-(4-benzyloxy-phenylaminoH6-(5-(1 ,3-dloxolan-2-yl)-furan-2-yl><?ulna2olin- 

4- yl)-amine (I.Og, 2.1mmoi) was dissolved in THF (20ml) and hydrochloric acid 
5 (2N. 10ml) was added. The reaction was stirred at room temperature for 1 hr. 

The precipitate which formed was collected by filtration and washed with 
acetone, then partitioned between ethyl acetate, triethylamine and water. The 
organic phase was washed with water, dried (magneskjm sulphate) and the 
solvent was removed under vacuum. Trituration with iso-hexane/ethyl acetate 
10 gave the product as an orange solid (610mg, 69%); 5H [^Hd-DMSO 10.05 (1H. 
b. NH). 9.62 (1H. s. CHO), 8.95 (1H. s. 5-H). 8.48 (1H. s. 2-H). 8.24 (1H, d. 7-H). 
7.80 (1 H. d. 8-H). 7.70 (1 H. d. furan 4-H). 7.59 (2H. d. 2'-H. 6'-H). 7.48-7.25 (6H. 
m. 5 X Ph-H. furan 3-H). 7.02 (2H. m, 3-H. 5'-H), 5.09 (2H. s, CH2); m/z 422 
(M+1)*. 

15 

5- f4-f4-Ben2vloxv-DhenvlaminoVQuina2olin-6-vlVfuran-2-caffaald ehvde hvdmnhlnririfi 

4- (4-Benzyloxy-phenyiamino)-(6-(5-(1.3-dioxolan-2-yl)-furan-2-yl><iuinazolin-4- 
yl)-amine (6.70g. 14.4mmol) was stirred at room temperature in a mixture of THF 
(70ml) and 2N aqueous HCI (70ml) for 1 hour. The THF was removed in vacuo 

20 and the resulting precipitate was collected by filtration and washed vi^ water to 
give the hydrochloride salt as a yellow solid (6.50g. 14.1 mmol. 98%); 8H 
(^HeJDMSO 12.15 (IH.s). 9.69 (1H,s) 9.58 (IH.s), 8.88 (1H.s). 8.50 (IH.dd), 8.02 
(1H.d). 7.77 (1H.d), 7.62-7.74 (3H.m), 7.31-7.52 (5H,m). 7.15 (2H.d). 5.17 {2H,s). 

25 Examole 10 

(4-Pen2Vl0XV-DhenvlW6-f5-f4-methvlDiDerazin-1-vlmethvl Vfuran-2-vlV nuinarolin^ 
vIVamine 

5- (4-(4-Benzyloxy-phenylamino)-quinazolin-6-yl>-furan-2-carbaldehyde_(0.1 9g) and 
1-methylpiperazine (0.056g) were mixed in dichloromethane (0.6ml) and stined at 

30 room temperature for 5 mins. The mbcture was chilled to 0°C and sodium 
triacetoxytxjrohydride (0.5g) added in portions with stirring. The reaction was stin^ 
at 0°C for 2 hr. The reaction was quenched with water and extracted with 
dichloromethane (x2). The combined organic fractions were dried (magnesium 
sulphate) and the solvent removed under vacuum. The resulting orange glass was 

35 triturated with ethyl acetate / iso-hexane. The solid produced was filtered off and 
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dried at 60<*C under vacuum to give the product as a yellow solid (0.1 1g); 5H [^Hg] • 
DMSO 10.89 (1H. b). 8.70 (1H. s). 8.47 (1H. s). 8.11 (1H. d), 7.77 (1H. d). 7.66 (2H. 
d). 7.50-7.30 (5H. m), 7.12-7.00 (3H. m). 6.50 (1H. d). 5.13 (2H. s). 3.58 (2H, s). 
2.53-2.22 (8H, m). 2.12 (3H. s); m/z 506 (M+1)*. 

5 

Examoie 11 

rSV1-f5-(4-f4-Befizvloxv-DhenvlarnirK)>-Quina20«n-6-vlVfuran-2- vlmethvlWi>ffTnlidm 
2-cartx)xvlic acid amide 

5-(4-(4-Benzyloxy-phenyiamino)-quina2olirv^yl)-fiifan-2-carbaldehyde and L- 
10 prolinamide were reacted in an analogous manner to Example 10 to give the title 
compound; 5H [^Hq] -DMSO 9.85 (1H. b). 8.72 (1H. s), 8.50 (1H. s), 8.14 (1H. d). 

7.79 (1H, d). 7.71 (2H. d). 7.54-7.31 (5H. m). 7.24 (1H, s). 7.17 (1H, s). 7.09 (2H, d). 
7.02 (1 H. d), 6.53 (1H. d). 5.15 (2H. s). 3.82 (2H, s). 3.42 (1H. b). 3.12 (2H. b). 1.85- 
1.67 (4H. m): mte 520 (M+1)*. 

Acidification witti ethereal HCI gave a yellow prec^itate, which was dissolved in 
MeOH. This solution was concentrated in vacuo and the residue was triturated with 
. ether to give the product as a yellow solid whidi was dried at 60*'C in vacuo to give 
the hydrochloride salt as a yellow solid; 5H (^HdDMSO 12.35 (1H,s), 9.64 (IH.s), 
20 8.86 (1H.S). 8.42 (1H,d). 8.30 (IH.s). 8.00 (IH.d). 7.68-7.76 (3H.m), 7.31-7.55 
(6H.m). 7.14 (2H.d). 6.89 (IH.d), 5.18 (2H,s), 4.57 (2H.s). 3.50-3.70 (3H,m). 1.80- 
2.10 (4H.m); m/z (M+1*) 520. 

Example 12 

25 N2-f5-f4-f4-Benzvloxv-DhenvlaminoVQUina2olin-6-vlVfijran-2-vlm ethvlVN1.N1- 
dimethvl-propane-1 ■2-diamfne 

5-(4-(4-Benzyloxy-phenylamino)-quinazofin-6-yl)-fijran-2-carbaldehyde and N^N- 
dimethyl-1 .2-propanediamine were reacted in an analogous manner to Example 10 
to give the title compound; 6H [^H^ -DMSO 9.83 (1H. b.). 8.70 (1H, s). 8.42 (1H. s). 
30 8.1 0 (1 H. d). 7.73 (1 H. d). 7.64 (2H. d). 7.50-7.28 (5H. m). 7.02 (2H. d). 6.99 (1 H. d). 
6.52 (1H. d). 5.10 (2H, s). 3.93-3.70 (2H. m). 2.04 (9H. m). 0.92 (3H. m); m/z 508 
(M+1)*. 



35 
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Example 13 

N-f5-Y4-^4-Ben2\Hoxv-DhenvlaminoV-auina2o lin-6-vtVfuran-2-vimeth 
dimethvi-ethane-1 .2-diamine 

5-(4-(4-Benzyloxy-phenylanwnoHulna2din-6-yl)-furaiv2-<aibaldehyde and N^yi- 
5 A/',/V'-dimethyl-ethane-1, 2-diamine were reacted in an analogous manner to 
Example 10 to give the title compound; 8H [ZHgl -OMSO 9.90 (1H, b), 8.79 (1H, s). 
8.48 (1H. s). 8.12 (1H. d). 7.79 (1H. d). 7.70 (2H. d). 7.53-7.31 (5H. m), 7.12-7.02 
(3H. m). 6.04 (1H. d). 5.13 (2H. s). 3.80 (2H. s). 2.68 (4H. s). 2.55 (2H. q). 2.36 (6H. 
s), 1.09 (3H. t): m/2 522 (M+lf. 

10 

Example 14 

(4-Benzvloxv-PhenvlW6-f5-fp\mdin-3-vlamino methvlWftjran-2-vltauina?olin-A-Y|) - 
amine 

5-(4-(4-Benzyloxy-plienytamino)-quina2olin-6-yl)-furan-2-cart)aldehyde and 3- 
15 aminopyridine were reacted in an analogous manner to Example 10 to give the title 
compound: 8H [ZHqI -DMSO 9.82 (1H. b). 8.70 (1H. s). 8.42 (1H. s). 8.11-8.01 (2H. 
m). 7.80-7.70 (2H. m). 7.62 (2H. d). 7.49-7.25 (5H, m). 7.10-6.95 (5H. m). 6.48 (1H. 
d). 6.40 (1 H. t). 5.10 (2H. s). 4.38 (2H. d); mfz 500 (M+l )*. 

20 Example 15 

(4-Benzvloxv-phenvlW6-r5-(rrtetrahvdrD-furan -2-vlmethvlVaminoVmethYi)-fiitan-9- 
vlVQuina2olin-4-vi>-amine hydrochloride 

5-(4-(4-Benzyloxy-phenylamino)-quinazolin-6-yl)-furan-2-carbaldehydo and 
tetrahydro-furfuralantine were reacted in an analogous manner to Example 10 to 
25 give the title compound; 5H i2H61 -DMSO (of tiie free base) 9.82 (1H, s). 8.69 (1H, 
s). 8.41 (1H. 8). 8.10 (1H. d). 7.71(1H, d). 7.62 (2H. d). 7.50-7.25 (5H. m). 7.10-7.06 
(3H, m). 6.42 (1H. d), 5.10 (2H. s). 3.91-3.50 (9H. m). 2.60 (2H. d); mfe 507 (M+1)*. 

Example 16 

30 f 1-Ben2vl-1 H-indazol-5-vlW6-(5-(1 ■3Vdtox olan-2-vl-furan-2-vlVouinagolin^vlVamine 
(1-Benzyl-1H-lndazol-5-ylH6-bromoquinazolin-4-yl)-amine (4.3g), 2-<tributylstannyl)- 
5-(1,3-dioxolan-2-yl)-furan (J. Chem. See, Chem Commun.. (1988), 560) (lOg) and 
1,4-bis(diphenylphosphino) palladium (II) chloride (1g) were heated at reflux in 
dioxane (150ml) for 24 hr. The solvent was removed in vacuo and the residue 

35 chromatographed on silica. Subsequent tritoration gave the titie compound 5H [^Hg] 
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-DMSO 10.13 (1H. s), 8.85 (1H. s). 8,54 (1H. s). 8,20 (3H. m). 7.80 (3H. m). 7,30 
(5H, m), 7.13 (1H. d). 6,79 (1H. d). 6.04 (1H. s). 5.71 (2H. s), 4.15 (4H. m). 

Example 17 

5 5-f4-f 1 -Benzyt-1 H-tndazol-5-vlamf noVQuinazotin-6-vl>-furan-2-carfaaldehyde 
hydrochloride 

(1-Benzyl-1 H-indazol-5-ylH6-(5-(1 .3>-dloxolan-2-yl-furan-2-yi)-quinazolin-4-yl)-amlne 
(2.0g) and hydrochloric acid (2N, 50ni!) were stirred in THF (20ml) for 16 hr. The 
resulting precipitate was filtered, washed with water and dried at 60°C in vacuo to 
10 give the product as a yellow solid (1.80g, 3.73g, 91%); 6H [^HqI -DMSO 12.30 (1H, 
s). 9.79 (1H, s). 9.62 (1H, s). 8.85 (1H. s). 8.62 (1H. m). 8.31 (1H. s). 8.19 (1H. m). 
8.10 (1 H. d), 7.90 (2H, m). 7.78 (2H. m). 7.40 (5H. m). 5.80 (2H. s). 

Example 18 

15 fSV1-f5-(4-f1-Benzvl-1H-inda2ol-5.vlamtnoVauina2olin-6-vlVfuran-2 -vlmethvlV 
Dvrrolidine-2-carboxvlic acid amide dihvdrochloride 

5-(4-(1 -Benzyl-1 H-indazol-5-ylamino)-quinazolin^yl)-furan-2-€arbaldehyde_and L- 
prolinamide were reacted In an analogous manner to Example 10. Purification by 
silica gel chromatography, eluting with 4-7%MeOH/CHCl3. followed by acidification 
20 with ethereal HCi gave the product as a yellow solid (0.075g, 0.122mmol. 29%); 5H 
[2H6] -DMSO 12.80 (1H, s). 9.79 (1H. s), 8.85 (1H, s). 8.45 (1H. d). 8.38 (1H. s). 

8.22 (1H. s). 8.14 (1H, s). 8.06 (1H, d). 7.82 (1H, d). 7.75 (1H, dd), 7.70 (1H. s). 7.50 
(1H. d). 7.30 (5H, m). 6.90 (1H, d). 5.72 (2H. s). 4.64 (1H. m). 4.59 (2H, s). 3.50 (2H. 
m), 1 .90 (4H. m); m/z 544 (M + 1 )*. 

25 

Example 19 

n-Benzvl-1 H-indazol-5-vl W6-f5-f f2-methanesulDhonvl-ethvlaminoVmethvlV-furan-2- 
vlV-Guina2olin-4-vlVamine dihvdrochloride 

5-(4-(1 -Benzyl-I H-indazoi-5-ylamlno)-quinazolin-6-yl)-furan-2-carbaldehyde_and 2- 
30 methylsulphonylamine were reacted in an analogous manner to Example 10 to give 
the title compound; 5H [2H61 -DMSO 12.15 (1H, s). 10.00 (1H, bs), 9.75 (1H. s). 
8.88 (1H, s). 8.45 (IH. d), 8.24 (1H. s). 8.16 (1H. s). 8.00 (1H, d). 7.84 (1H, d), 7,77 
(1H, dd). 7.39 (IH, d). 7.30 (5H. m). 6.87 (IH. d). 5.72 (2H. s). 4.46 (2H, s). 3.70 
(4H. m), 3.15 (3H. s); m/z (M + 1)* 553. 

35 
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&<gmP»e 20 

(4-Phenoxv-DhenvlW6-f5-methvi-1.3.4-oxadia2ot .2-vnQuinazolifv4-vlVamine 
hydrochloride 

4-Chloro-6-(5-niethyl-1,3.4-oxadiazol-2-yl)quinazoline was treated with 4- 
5 phenoxyaniline according to Procedure A to give the title compoufKl as a yellow 
solid; 8H [SHglDMSO 11.78 (IH.lw). 9.45(1H,s). 8.95 (1H.s). 8.60(1H.dd), 8.10 

(1H.d). 7.75 (2H.d) 7.45(2H,d). 7.10(5H.m). 2.68(3H^); mfz (M+l"*") 396. 
Example 21 

10 ri-f2-FluorobenzvlVimndazQl-5.viy6-f5-nriethvt-1 .3.4-oxadiago!-2-vlVouinagoltn^ 
vIVamine hydrochloride 

The title compound was prepared according to Procedure A from 1-<2-fluorobenzyl)- 
1H-lndazol-5-ylamine and 4-chloro-6-(5-methyi-1,3.4-oxadiazot-2-yi)-quinazoline; 6H 
[2H6]DMS0 11.70{1H.s). 9.45(1 H.s). 8.90(1 H.s). 8.60(1 H.d). 8.20(1 H.s). 8.13(1H.s), 

15 7.85(1H.d), 7.70(1H.d). 7.38(1H,m). 7.24 (IH.m). 7.17 (3H.m). 5.76(2H.s), 2.65 
(3H.s);m/z(M+1*)452. 

Example 22 

ri-r3-FluorobenzvlW1 H-inda2ol- 5-vlW6-f 5-methvl-1 .3.4-oxadia2Ql-2-vlV-ouinazolin-4- 
20 vIVamine hydrochloiide 

The title compound was prepared according to Procedure A from 1-(3-fluorobenzyl)- 
1H-lndazol-5-ylamlne and 4-chloro-6-(5-nnethyl-1.3,4-oxadia2ol-2-yl)-quina2oline; 6H 
[2H6]DMS0 11.80(1H.s), 9.45(1H,s). 8.90(1H.s). 8.60(1 H.d). 8.25(1H.s). 

8.13(2H,m). 7.87(1 H.d). 7.79(1 H.d). 7.39(1 H.dd). 7.10(3H.m). 5.75(2H^). 2.65 
25 (3H,s):m/z(M+1*)452. 

Example 23 

(1 -Pvridin-2-vtmeth vl V1 H-tnda2oU5-vlW6-/5-m ethvl-1 .a^-Qxadiazol-g-vl Wiuinazolin- 
4-vlVamine hydrochloride 
30 The title compound was prepared according to Procedure A from (1-pyridin-2- 
ylmethyl)-1H-indazol-5-ylamlne and 4<hloro-6-(5-methyl-1.3.4-oxadiazol-2-yl)- 
quinazoline; SH fZHelDMSO 11.70(1H.s). 9.46(1 H.8). 8.90(1 H.s), 8.55(2H,m). 
8.24(1H.s). 8.11(2H.m), 7.80(2H.m). 7.69(1H.dd). 7.33(1 H.m). 7.10(1H.d). 
5.83(2H.s). 2.66 (3H.s); m/z (M+1*) 435. 



wo 98/02434 



PCT/EP97/«3672 



71 

Example 24 

(1-/2.3-D?fluorobenzvlV1H-indazd-5-vlW6-(5-methvt-1.3.4-oxadia2ol-2-vitouinazotin- 
4-ylVamine hydrochloride 

The tWe compound was prepared according to Procedure A from 1-(2.3- 
5 difluorobenzyi)-1H-indazol-5-ylamine and 4-chloro-6-(5-methyl-1,3,4-oxadiazoi-2-yf>- 
quinazollrw; 6H i2H6]DMSO 11.90(1H.s). 9.47(1 H.s). 8.91 (IH.s). 8.60(1 H.d). 

8.25(1H,s). 8.15(2H.m). 7.89(1H,d). 7.72(1H,dd). 7.40(1H,m). 7,18(1H,m). 
6.98(1 H.m). 5.83(2H.s). 2.67(3H,s): m/z (M+1 *) 470. 

10 Example 25 

r3-Chloro-4-/2-fluoro-ben2vloxvVphenvlW6-f5-methvi-1.3.4-oxadia2ol-2-vlV 
quinazolirv4-vl)-amine hydrochloride 

The title compound was prepared according to Procedure A from 3-chloro-4-{2- 
fluoro-benzyloxy)aniline and 4-chloro-6-(5-methyl-1 ,3.4-oxadiazol-2-yl)-quinazoline: 
15 5H [2H6]DMS0 11.64(1H.bs). 9.40(1 H.s), 8.97(1 H.s). 8.58(1 H.d). 8.1 1(1 H.d). 

7.94(1 H,d). 7.71(1H.dd). 7.63(1 H.dd). 7.45(2H.m). 7.30(2H.m). 5.31(2H,s). 
2.68(3H.s); m/z (M+l'*^)462. 

Example 26 

20 f3-Chtoro^f3-fluorD-ben zvloxvVphenvlW6-f5-methvl-1.3.4-oxadiazol-2-vlV 
nuinazolln-4-vlVamlne hydrochloride 

The title compound was prepared according to Procedure A from 3-chloro-4^3- 
fluoro-benzyloxy)aniline and 4-chIoro-6-(5-methyl-1,3,4-oxadiazol-2-yl)-quinazoline; 
6H [2H6]DMS0 11.73(1H.bs). 9.38(1H.s), 8.94(1H.s), 8.57(1H.d). 8.10(1H.d). 

25 7.90(1H,d). 7.65(1H.dd). 7.45(1H,m), 7.30(3H,m). 7.16(1H,m). 5.30(2H.s). 
2.65(3H.s): m/z (M+1*) 462. 

Example 27 

(4-Benzvloxy-phenvl)-f6-f5-methyl-1.3.4-oxadiazol-2-vlV-Quinazolln-4-vl>-amine . 
30 hydrochloride 

The title compound was prepared according to Procedure A from 4-benzyloxyaniline 
and 4-chloro-6-(5-methyl-1.3,4-oxadiazol-2-yl)-quinazoline: 5H t2He)DMS0 

1 1.73(1 H.bs). 9.41 (1H.S). 8.90(1 H.8), 8.58(1 H.d). 8.10(1 H.d). 7.65(2H.d). 
7.40(5H,m). 7.15(2H.d). 5.19(2H,s), 2.65(3H.s): m/z (M+1*) 410. 
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Example 28 

f4-r2-Fluoro-benzvloxvVDhenvlW6-f5-methvt-1.3.4-oxadiazol>2-vlV-ouina2olin-4-vlV 
amine hydrochloride 

5 The title compound was prepared according to Procedure A from 4-(2-fiuon>- 
t)enzyloxy)aniline and 4-chloro^(5-methyt-1,3.4^xadiazol-2*yi)-quinazoline; 6H 
(2H6]DMS0 11.72(1H,bs). 9.41(1H.8). 8.91(1H.s). 8.59(1H.d). 8-10(1H.d). 

7.65(3H.m). 7.45(1 H.m). 7.25(2H.m). 7.18(2H.d). 5.20(2H.s). 2.65(3H.s); mfe (1^4+1*) 
428. 

10 

Example 29 

M-f3-Fluoro-ben2vtoxvVDhenvlW6-f5-methvl -1.3.4-oxadiazol-2-vlV-Quina2olinv!V 
amine hydrochloride 

The title compound was prepared according to Procedure A from 4-{3-fluoro- 
15 t)enzyloxy)aniline and 4-chloro-6-(5-methyl-1.3.4-oxadia^l-2-yl)-qutnazoline; 6H 
I2H61DMS0 11.71(1H,bs). 9.40(1H.s). 8.90(1H.s). 8.58(1H.d). 8.09(1H.d). 

7.66(2H.d). 7.47(1H.m). 7.33(2H.m), 7.15(3H.m). 5.21(2H.s). 2.65<3H.s); m/z (M+1*) 
428. 

20 Example 30 

(4-Ben2enesulPhonvl-DhenviW6.fS-methvt-1.3.4-oxadiazol-2.vl Wiuina2olin-4.vlV 
amine hydrochloride 

The title compound was prepared according to Procedure A from 4- 
benzenesulphonylaniline and 4-chloro-6-<5-methyt-1,3,4-oxadiazol-2-yt)-quinazoline; 
25 5H [2H61DMSO 1 1 .63(1 H.bs). 9.42(1H.s). 8.95(1H.s). 8.56(1H.d). 8.10(6H.m). 

7.70(4H.m). 2.65(3H.s); mlz (M+1 *) 444. 
Example 31 

f 1 43.5-Difluoro-benzvl VI H-indazol-5-vl W6-f 5-methvl-1 .3 ■4-oxadia2ol.2-vlV 
30 Quina20lin-4-yl>-amine hydrochloride 

The title compound was prepared according to Procedure A from 1-(3,5KJifluorx>- 
benzyl)-1l-l-indazol-5-ylantine and 4-chloro-6-(5-methyl-1,3,4-oxadiazol-2-yl)- 
quinazoline; 5H [ZHeJDIWISO 12.50(lH.bs), 10.35(1H^). 9.25(1H.s). 8.61(1H.s). 
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8.35(1H.m). 8.22(2H.m), 7.88(1 H.dd). 7.75(2H,m), 7.16(1H,m). 6.93(1H,m). 
5.73(2H.s). 2.67(3H.s): miz (M+1*) 470. 

Example 32 

5 r4-/4-nuoro4)en2\doxvVDhenvlU6-rS-methvl-1.3.4-oxadia2Ql-2-vtWiut na2olir^^ 
amine hydrochloride 

The title compound was prepared according to Procedure A from 4^4-fluoro- 
benzyloxy)anjline and 4-chloro-6-(5-methyH,3,4-oxadiazoI-2-yl)-quinazc!ine: 6H 
[2H61DMSO 11-68{1H.bs), 9.39(1 H,s). 8.89(1 H.s). 8.56(1 H.d). 8.07(1 H.d), 

10 7.64(2H.d). 7.54(2H.m). 7.24(2H.dd). 7.14(2H.d). 5.14(2H.s), 2.65(3H.s): mte (iy/1+1*) 
428. 

Examote 33 

f 4-f 2-Fluoro-benzvloxv VphenvlU6-f 5-trifluoromethvH .3.4-oxadiazol-2-yl)- 
15 Quinazolin-4-vlVamine hydrochloride 

The title compound was prepared according to Procedure A from 4-(2-fluoro- 
benz^oxy)aniline and 4-chloro^(&4rifluoromethyl-1,3,4-oxadiazol-2-yi)-quinazoline: 
5H [2H61DIWISO 11.80(1H,bs). 9.64(1H^), 8.93(1H.s), 8.67(1H,dd>. 8.14(1H.d). 

7.67(2H.d), 7.59(1 H.m). 7.46(1 H.m). 7^9(2H.m). 7.19(2H,d). 5.23(2H.s); nVz 
20 (M+1"*")482. 

Example 34 

f4-r3-Fluoroben2vloxvVphenvlW6-f5-trlfluorQmethvl-1.3.4-oxadia2ol-2.vl Wiuina2olin- 
4-vlV-amine hydrochloride 
25 The title compound was prepared according to Procedure A from 4-(3-fIuoro- 
benzyloxy)aniline and 4-chloro-6-(5-trifluoromethyl-1.3.4-oxadiazol-2-y))-quinazoline: 
6H [2H6]DMS0 11.74(1H.bs). 9.51(1 H.s). 8.91(1 H.s). 8.66(1 H.dd). 8.1 2(1 H.d). 

7.65(2H.d). 7.48(1 H.m). 7.32(2H.m). 7.1 9(1 H.m). 7.17(2H.d). 5.20(2H.s): m/z 
(M+1*)482. 

30 

Example 35 

f4-f4-Fluoro-ben2vloxvVphenvlW6-fS-trifluoromethvl-1.3.4-oxadia20l-2-vlV 
auinazolin-4-vfVamine hydrochloride 
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The title compound was prepared according to Procedure A from 4-(4-fluoro- 
ben2yloxy)aniline and 4-chloro-6-{5-trifluoromethyH ,3,4-oxadla2ol-2-yl)^uinazoline; 
6H [2H6]DMS0 11.81(1H.bs), 9,53(1 H.s). 8.91 (1H.s). 8.67(1 H,dd), 8-13(1H,d), 

7.63(2H.d). 7.54(2H.dd), 7.25(2H,dd), 7.15(2H,d). 5.15(2H,s); mfe (M+l"^) 482. 

6 

Example 36 

f1>Ben2vl-1H-inda2ol-5-vlW6>(54rifluoromethvl>134K)xadiazoK2-vlVQuina2QH 
amine hydrochloride 

The title compound was prepared according to Procedure A from 1-benzyl-1H- 
1 0 inda2ol-5-ylamine and 4-chloro-6-(5-trifluoromethyH ,3,4-oxadiazol-2-yl)-quinazoiine; 
8H i2H6]DMSO 11.96(1H.bs), 9.58(1H,s), 8.91(1H.s), 8.69(1H,dd), 8.22(1H,s). 

8,14(1 H.d), 8,10(1H,d). 8.85(1 H,d). 8.67(1 Kdd), 7.30(5H,m). 5.71 (2H,s); miz 
(M+1*)488. 

15 Example 37 

f4-Pvridin-3-v[methoxvVDhenv!V/6-r5>trifluQromethvl-1.3.4-oxadia2ol-2-vtV^ui^ 
4-vlVamine hydrochloride 

The title compound was prepared according to Procedure A from (4-pyridin-3- 
ylmethoxy)aniline and 4-chloro-6-(5-trifluoromethyH ,3.4-oxadiazol-2-yl)-quinazoline; 
20 5H [2H6]DMS0 11,44(1H,bs), 9.50(1 H,s), 8.85(2H,m), 8.70(1 H,d), 8.62(1 H.d), 

8.16(1H.d), 8.10(1H,d), 7.69(2H.d), 7.65(1H,m), 7.18(2H,d), 5.29(2H.s): m/z (M+l**") 

465. 

Example 38 

25 ( 1 -Benzvl-1 H-indazol-S-yl W6-f 3>meth\^>3HHmida20>-4-vl VQuina2olin-4-vl>-amine 

Prepared in an analogous manner to Example 6 according to Procedure B from (1- 
6enzyl-1 H-indazol-5-ylH6-iodoquinazolln-4-yl)-amine and 5-(tributylstannyl)-1- 
methylimidazole; 5H iZhsJDMSO 9.98(1 H,s). 8,62(1 H.s). 8,55(1 H.s). 8.20(1 H,s). 

8.1 5(1 H.s), 7.99(1 H,dd), 7.83(2H,m), 7.70(2H.m), 7.28(6H.m), 5.70(2H,s). 
30 3.70(3H.s): m/z (M+1 )+ 432. 
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Example 39 

r1-Benzv^-1H^inda2oU5-vlV(6-f1'meth^^-1H>imidazo^2-vlkluinazol^ 
Prepared in an analogous manner to Example 6 according to Procedure B from (1- 
BenzyH H-inda2ol-5-ylH6-iodoquina2olinyl)-amine and 2-(tributylstannyl)-1-. 
5 methylimidazole (prepared according to the published method: J. Organometallic 
Chem.. (1989), 61); 5H [2H6]DMS0 ia09(1H.s), 8.80(1H.s), 8.57(1H.s), 
8.20(1H.s). 8,15(2H.m). 7.85(1H.d). 7.70(2H,m). 7.30(6Km). 7.09(1H,s), 5.70(2H.s). 
3.88(3H.s); m/z (M+1)+ 432. 

10 Example 40 

f4>Ben2vtoxv>DhenvlVf6-MH-tetrazol-5-vtV-Quinazolin^vlVamine 
(4-Benzyloxy*phenyl)-(6-cyanoquinazolin-4-yl)-amine (0.1 06g) in dimethylformamide 
was treated with sodium azide (0.06g) and ammonium chloride (O.OSg) and the 
mixture stinred at 180°C for 18 hours. The mixture was cooled, poured onto water 

15 and extracted with ethyl acetate/THF (3:1). The organic extracts were dried and 
concentrated in vacuo. The residue was purified using solid phase extraction to 
yield the title compound (0.024g); SH i2H6]DMSO 10.18(1 H,s), 9.25(1 H,s). 

8.55(1H,s), 8.40(1H,d). 7,88(1H,d). 7.74{2H.d). 7.45(6H.m), 7,07(2H.d). 5.17(1H,s): 
m/z(M+1)+ 396. 

20 

Example 41 

( 1 'BenzvH H>indazQl-5-vl Vf6-f 5>methvH .3.4-Qxadia2ok2-vlVQuina2olin^yl)-amine 
hydrochloride 

(1-BenzyU1H*indazol-5-yl)-(6-hydrazidoquinazoiin-4-yl)-amine (0.1 55g) was treated 
25 with triethylorthoacetate (8ml) at reflux for 18 hours. Concentration in vacuo and 
chromatography on silica was followed by predpitation from metharwiic HCI to give 
the title compound as a yellow solid; 5H [2H61DMSO 1 1.93(1 H.s). 9.50(1 H.s), 

8.97(1 H.s), 8.67(1 H.d), 8.30(1 H.s). 8.1 6(2H.m). 7.91 (IH.d). 7.74(1 H.dd), 
7.38(5H.m), 5.80(2H.s). 2,74(3H.s): m/z (M+1)+434, 

30 

Example 42 

f1-Benzvl-1H>indazol-5-vlV(6-f5-methvl>1,3.44riazol-2-vlV<^uinazolin-4>vlVamin^ 
(1-Benzyl-1H-indazol-5-yl)-(6-hydrazldo-quinazoiin-4-yi>-amine (0.102g) in methanol 
(5ml) under N2 was treated with ethyl imidate hydrochloride (0.03g) and 
35 triethylamine (0.05g) at reflux for 18 hours. The resulting mixture was absorbed onto 
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silica and chromatographed to give the title compound (0.01 8g); 5H [^HePMSO 

10.25(1H,s), 9.20(1H,s). 8,55(1H.s), 8,45(1H,d). a22(1H,s), 8.12(2H.s). 7.82(1H.d), 
7.73(2H.s). 7,30(5H.m), 5.70(2H.s). 2.50(3H.s); mfe (M+1)+433. 

5 Example 43 

fSV1*(2-f4-f4-Benzvloxv-DhenN^aminoV-Quina2olin-6-vlV3-methvl-3H-imida2ol-4- 
vlmethvlVDvrrolidine-2>carboxvlic acid amide 

2-(4-(4-Benzyloxy-phenylamino)-quina20lin-6-yl)-3-methyl-3H-imidazole-4- 
carbaldehyde was dissolved in dichloromethane (5ml) containing glacial acetic acid 

10 (0.03ml). L-prolinamide (0.028g) was added and the mixture stin-ed at 20^C for 0.75 
hours. Sodium acetoxyborohydride (0.08g) was added and the reaction stirred at 
20^C for 18 hours. The mixture was partitioned between 2N sodium carbonate and 
ethyl acetate* the organic phase was dried over magnesium sulphate and 
concentrated in vacuo. Chromatography on silica gave the title compound (0.008g) 

15 as a yellow solid; tic (Si02. CH2Cl2:EtOH:NH3. 100:8:1 ) Rf 0.18; m/z (M+1 )+ 534. 

Example 44 

( 1 >BenzvH H>indazoU5*vlVf 6-f 5-methanesulphonvlmethvH .3,4-oxadiazQU2>Y|) - 
Quinazolin-4-vlVamine 

20 (1 -Benzyl- 1 H-indazol-5-yl)-(6-(methanesulphonylethanoyl-hydra2ido><|uina2olin-4- 
yl)-amine (0.06g) was treated with phosphoms oxychloride (0.02ml) in dry 
acetonitrile (10ml) at reflux under N2 for 18 hours. Further portions of the chloride 
were added (2 x.0.1ml and 1 x 0.2ml) over a period of 8 days. Cooling, 
concentration in vacuo and chromatography on silica gave the desired compound 

25 after precipitation from methanolic HCI; LC R.T. 3.97 mins.. mfe (M+1)+ 434. 

Example 45 

f4-Benzvloxv-phenvlW6-f1>methvlPvridi niunv2-vlk]uinazolin^>vlVamine chloride 
hydrochloride 

30 Methyl iodide (20 drops) was added to a solution of (4-ben2yloxy-phenyl)-(6-(pyridin- 
2-yl)-quinazolin-4-yl)-amine (O.lOg, 0.247mmol) and the mixture was stirred at room 
temperature for 24 hours. As tic indicated incomplete reaction, further methyl iodide 
(1 .0ml) was added and stirring was continued for 4 days, by which time tic showed 
complete reaction. The yellow precipitate was collected by filtration and washed 

35 with acetone. It was treated with 2N aqueous HCI. and the deeper yellow solid was 
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collected by filtratton and again washed with acetone to give the product (0.090g. 
0.183mmol, 74%); 5H [ZHdDMSO 1Z1 (1H,s). 9.62 (1H,s), 8.98 (1H,s). 8.93 

(1H,dd). 8.81 (1H,d), 8.43 (IH.d). 8.19 (1H.d). 8.08 (IH.td), 7.64 (2H.d). 7.33-7.58 
(6HM 7.18 (2H,d). 5.18 (2H,s), 4.09 (3H,s); mte (M+l*) 419. 

5 

Example 46 

f4>Benzvloxv>DhenvlW6-f2.3-dimethvl-3mmida2o!-4.vl>^ 
hydrochloride. 

The (4-benzyloxy-phenylH6-iodoquinazoKn-4-yl)-amine (0.30g, 0.61 mmol), 1.2- 
10 dlmethyl-5-(tributylstannyl)iniida20le (Iddon, B. and Lim, B.L, J. Chem. Soc, Perkin 
Trans. 1 (1983), (2). 271-7) (0.46g, 1.19mmol)and bis(triphenylphosphine)palladiuni 
(11) chloride (0.05g. 0.07mnriol) were reacted in dioxane (10ml) according to 
Procedure B for 18 hours. Purification by silica gel chromatography (eluting with 
10%MeOH/EtOAc). followed by acidification with meth^^ 
15 ether gave the product (0.163g, 0.36mmol. 58%); 5H [^HelDMSO 12.4 (IH.s). 9.52 

(1H.S). 8,91 (1H,s). 8.22 (IH.d), 8.15 (1H.d). 8.03 (1H.s). 7.70 (2H.d), 7.30-7.60 
(5H.m). 7.13 (2H,d). 5.17 (2H.s), 3.73 (3H.s), 2.57 (3H.s); mte (M+1*) 422. 

Example 47 

20 f4-Ben2vloxv-phenvlW-6-/3-methvlisoxaml-5-vlWiuina2olin-4>vlVamine 
hydrochloride 

A stin-ed mixture of (4-ben2yloxy-phenylH6-ethynylquina2olin-4-yl)-amine (0.20g, 
0.57mmol), nitroethane (0.20g, 2.7mmol), phenylisocyanate (0.15ml, 0.164g, 
1.38mmol), and triethylamine (3 drops) in a mixture of ethyl acetate (lOml) and 

25 dic^loromethane (5mi) was heated at reflux for 18 hours. After cooling the mixture 
was filtered to remove solid, and the concentrated filtrate was purified by silica gel 
chromatography, eluting with 50% ethyl acetate//-hexane. After concentration of the 
appropriate fractions, the material obtained was treated with methanolic HQ, the 
solvent was removed in vacuo and the residue was triturated with ether to give the 

30 title compound as a yellow solid (0.027g, O.OOImmol, 11%); 6H [2h6]DMSO 12.0 

(1H,s). 9.55 (1H,s), 8.91 (1H,s), 8.48 (IH.d), 8.03 (1H,d). 7.68 (2H.d), 7.32-7.55 
(5H,m), 7.22 (1H,s). 7.15 (2H,d), 5.18 (2H,s), 2.35 (3H,s): m/z (M+l*) 409. 



35 
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Example 48 

r4-Ben^v^Qxv-DhenvlW6^^5-rr^2. methanesulDhonv^-eth^HV^^1ethv^-aminQV^ 
fufan-2-ytVQuinazolin-4-yl>-amine 

In an analogous manner to Example 10. 5-<4-(4^enzyloxy-phenylamlno)-qulnazolin- 
5 6-yl)-furan-2-carbaldehyde hydrochloride (0.217g,0.474mmol) was reacted with A/^ 
methyl-A/-<2-methanesulphonyl-ethyl)amine (0.41 1g. 3.0mmol). Purification by silica 
gel chromatography, eluting with 2-3% MeOH/CHCIs. followed by trituration with 
ether, gave the title compound as a pale yellow solid (O.IOOg, 0.184mnfK)l, 39%); 5H 
[2H61DMSO 9.84 (1H.s). 8.63 (1H.s). 8.48 (1H.S). 8.12 (1H.d). 7.78 (1H,d). 7.68 

10 (2H,d). 7.13-7.52 (5H.m). 7.02-7.10 (3H.m). 6.55 (IH.d). 5,14 (2H.s). 3.70 (2H,8). 
3.35-3.44 (2H. obscured by water). 3.05 (3H.s). 2.84 (2H.t). 2.28 (3H.s). 

Example 49 

N-f2-ff5-f4-^4-Be nzvloxv-phenvlamtnoV.Quinazolin-6-vlV-fijran-2-vlmethvlVaminQ)- 

15 ethvtVmethanesulphonamide dihvdrtx^loride 

In an analogous manner to Example 10, 5-(4-<4-Benzyloxy-phenyiamino)-quinazolin- 
6-yi)-fuFan-2-carbaidehyde hydrodiloride (O^Og. 0.436mmol) was reacted with 2- 
(methanesuiphonamido)ethytamine (0.350g. 2.S3mmol). On completion of the 
reaction the mixture was acidified with dilute HCl and dfluted with water, but no solid 

20 was formed. The mixture was concentrated in vacuo, and the residue was washed 
with acetone. 2N HCl and acetone again, and dried at 60°C in vacuo to give the title 
compound as a yellow solid (0.21 Og. 0.340mmol, 78%); 5H i2H6]DMSO 12.01 

(1H.S). 9.82 (1H, br s). 9.77 (1H,s). 8.88 (IH.s). 8.40 (IH.d). 8.02 (1H,d), 7.76 
(2H.d). 7.31-7.53 (6H.m). 7.14 (2H.d). 6.84 (1H.d). 5.18 (2H.s). 4.40 (2H.s). 3.34- 
25 3.48 (2H, m). 3.08-3.1 8 (2H.m). 2.96 (3H,s); mfe (M+1 *) 544. 

Example 50 

2-rf5-r4.^4-Ben2vlQxv-PhenvlamlnoVQuina20lin- 6-vlVfuran-2-v<methvlVam8nftV 
ethanesulphonic acid amida 

30 In an analogous manner to Example 10, 5-(4^4-Benzylo}^-phenyiamino)-quinazolin- 
6-yl)-furan-2-carbaldehyde hydrochloride (0.200g, 0.436mmol) was reacted with 2- 
aminoethylsuiphonamide hydrochloride (0.200g, 1.24SmnK3l) and triethylamine (10 
drops). On completion of the reaction, the mixture was acidified with dilute HCl and 
diluted with water, to give the crude product as a precipitate collected by filtration. 

35 Treatment with triethylamine followed by purification by silica gel chromatography. 
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eluting with 3-10% MeOH/CHCIa gave the title compound as a yellow solid (O.OBSg, 
0.160mmol, 37%); 6H (^HeJDMSO 9.61 (2H. br s). 9.26 (1H.s). 8.58 (1H.s). 8.23 
(1H.d). 7.77-7.88 (3H,m), 7.30-7.52 (5H,m). 7.26 (2H,8). 7.20 (1H,d). 7.08 (2H.d). 
6.81 (1H.d), 5.14 (2H.S). 4.44 {2H.s). 3.34-3.60 (2H. m). 3.25^.45 (2H.obscured by 
5 water): m/^(M4r) 530. 

Examole 51 

5-r4-f4-Benzvloxv-Dhenvlamino)-Quina2olln-6-vlVfuran-2-ca rtx3xvlic aniri methvf «>ster 

(4-Benzyloxy-phenyl)-(6-(5-(4-methyl-2,6,7-trioxabicydo(2.2.2Joct-1-yl)-fijran-2-yl)- 
10 quina2olin-4-yl)-amine (0.680g, 1 .SOmmol) was dissolved in THF (1 0ml) and 2N 
aqueous HCI (10ml) was added. The mixture was stirred at room temperature for 2 
hours. The THF was removed in vacuo and the residue diluted with water to 
preciptate the Intenfnediate (partial hydrolysis) 5-(4-(4-benzyloxy-phenylamino)- 
quinazolin-6-yl)-furan-2-carfooxylic add (3-methyloxetan-3-yl)-methyl ester whidi 
15 was collected by filtration and washed with water and acetone; 5H ^sJDMSO 12.10 
(1H.S). 9.50 (1H.S). 8.87 (1H.s). 8.43 (1H.s). 8.00 (1H.s). 7.66 (2H,d). 7.58 (1H.d). 
7.30-7.54 (6H.m), 7.13 (2H.d). 5.16 (2H.s). 4.14 (2H.S). 3.28-3.41 (4H.m). 0.88 
(3H,s). This solid was suspended in a mixture of MeOH (1 5ml) and NaOH (2N, 
15ml), and the mixture was stirred at room temperature for 2 hours. The reaction 
20 was diluted with water to give the title product as a yellow solid, which was collected 
by filtration (0.375g. 0.831 mmol. 64%); 6H [2H6IDMSO 10.06 (1H.s). 8.91 (1H.s), 

8.48 (1H.S), 8.21 (1H.d). 7.80 (IH.d). 7.63 (2H.d). 7.25-7.52 (7H,m). 7.05 (2H.d). 
5. 1 0 (2H.S), 3.85 (3H.S); m/z (M+1 *) 452. 

25 Example 52 

5-f4-M-Benzvloxy-phenvlamino V-Quina2olin-6-vlVfuran-2-carboxvlicadd 
hvdrochloride 

5-(4-(4-Benzyloxy-phenylamino)-quina2olln-6-yl)-fiiran-2-cartx)xylic add methyl ester 
(0.1 50g, 0.332mmol) was suspended in a mixture of EtOH (2ml) and 2N aqueous 

30 NaOH (2ml). The mixture was stirred at room temperature for 1 5mins. To facilitate 
dissolution. CHCI3 (2ml) was added and stirring was continued for 3 days, by which 
time tic showed there to be no remaining starting material. The organic solvents 
were removed in vacuo and the residue diluted with water and treated with 2N 
aqueous HCI to give the product as a yellow solid, which was collected by filtration 

35 (0.1 30g, 0.274mmol. 83%); m/z (M+1 *) 438. 
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Example 53 

5-f4-/4-Ben2vloxv-phenvlamin oV<iuinazQlin-6-vn-furan-2-cattioxvlic arid (p - 
methanesulDhonvt-ethvtVamide hydrochloride 

5- (4-{4-Ben2ytoxy-i)henylamino)-qulna2din-6-yl)-furaiv2Karboxyllcacld 

5 hydrochloride (0.1 30g. 0.274mmol) and carbonyWIImidazole (0.053g, 0.326mmol) 
were mixed in THF (2ml) and stirred at loom temperature under a nitrogen 
atmosphere for 2.5 hours. 2-(Methylsulphonyl)ethyiamine hydrochloride (0.055g. 
0.45mmol) and triethylamine (5 drops) were added, and the resulting mixture was 
stirred at room temperature for 3 days. The mixture was diluted wittt water, and 

1 0 treated with cone. HCI until at pH 1 , to give the crude product as a yellow solid, 
which was further purified by silica gel chromatography, eluting with 5-10% 
MeOH/CHCIa. Concentration of ttie relevant fractions, followed by treatment witii 2N 
aqueous HCI gave ttie product as an yellow solid, which was collected by fiKration 
and washed with acetone and ettier (0.028g. 0.048mmol. 18%); 5H [2H6]DMS0 

15 12.05 (1H.S). 9.66 (1H,s). 9.21 (IH.t). 8.88 (1H.s), 8.55 (IH.d). 7.91 (1H.d). 7.71 
(2H.d). 7.28-7.64 (7H.m). 7.15 (2H.d), 6.18 (2H.s). 3.72 (2H,dd). 3.40-3.52 (2H 
obscured by water signal). 3.07 (3H.s); m/z (M+1*) 543. 

Example 54 

20 2-((5-f4-f4-Ben2vlQXV-PhenvlaminoV-Quina2olin-e-vlVfiiran-? - vlmethvlVamino^. 
etfianesulphonic acid methvlamide 

In an analogous manner to Example 10, 5-(4-(4-Benzyloxy-phenylamino)-quinazolin- 

6- yl)-furan-2-carbaldehyde hydrochloride (0.200g, 0.436mmol) was reacted witti 2- 
(methylsulphonamido)ethylamlne (Int J. Pept Protein Res., (1984). 24(4). 367-76) 

25 (0.200g, 1 .145mmol) and triettiylamine (10 drops). On completion of the reaction 
the mixture was diluted with water and acidified witti dilute HCI and the resulting 
solid collected. Treatment with triethylamine followed by purification by silica gel 
chromatography, eluting with 4-6% MeOH/CHaj, gave the tWe compound as a 
yeUow solid (0.080g, 0.147mmol. 34%); SH [^DMSO 9.85 (1H.s), 8.74 (1H.s). 

30 8.48 (1H,s). 8.14 (1H,d). 7.75 (1H.d), 7.65 (2H.d). 7.33-7.54 (5H,m), 7.02-7.12 
(3H.m), 6.91 (1H.br). 6.49 (IH.d), 5.14 (2H,s), 3.84 (2H,s). 3.20 (2H.t), 2.88-2.98 
(2H, m). 2.53-2.60 (3H.m. obscured by DMSO); mfe (M+1*) 544. 
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Example 55 

M -Benzvl>1 H-indazol-5-vl W6-r3-methvl-1 .2,4-oxadia2ol>5-vl VQuinazolin-4-vlUamin#> 
hydrochloride 

(4-(1-Benzyl-1H-inda20l-5-ylHiuinazolin-6-yl)K:artx)x^^ (0.1 50g. 0.379mmo!) 
5 was stirred with 1 ,1 '-carbonyldiimidazole (0.1 23g, 0.759mmol) in dry THF at room 
temperature for 3 hours. Acetamidoxime {0.084g, 1.13mmol) was added and the 
mixture was stirred at room temperature overnight. The mixture was partitioned 
between water and ethyl acetate, and the organic extracts were dried and 
concentrated. Purification by silica gel chromatography, eluting with 100:8:1 
10 dichloromethane:EtOH:NH3, gave a pale yellow gum. Treatment with methanolic 
HCI, followed by concentration in vacuo gave the product as a bright yellow solid 
(0,038g, 0.081 mmol. 21%); 6H [^HeJDMSO 9.62 (1H,s), 8.95 (1H.s). 8.69 (1H.d), 
8.23 (1H,d), 8.08-8.15 (2H.m). 7.85 (1H,d), 7.67 (1H, dd), 7.23-7.39 (5H,m). 5.72 
(2H.S), 3.40-3.60 (3H.s, obscured by water); m/z (M+1*) 434. 

15 

Example 56 

(4-Benzvloxv-phenvlW6-f5-methvl-1.2.4-oxadiazol-3-vl)-quinazolin-4-vlVamine 
(4-{4-Benzyloxyanilino)quinazolin-6-ylHW-hydroxycart)oximidamide) (0.077g, 
0.20mmol) and ethyl acetate (0.02mU 0.01 8g, 0.20mmol) were reacted according to 
20 Procedure C to give the product as a cream solid (0.020g, 0.049mmol, 24%); 5H 
CDCIa 8.76 (IH.s), 8.62 (IH.s). 8.45 (1H.dd). 7.98 (1H,d), 7.57-7.65 (3Km). 7.30- 
7.50 (5H.m), 7.05 (2H.d), 5.09 (2H.s), 2.71 (3H,s); m/z (M+r)410. 

Example 57 

25 (4-Benzvloxv- DhenvlW6-f5-f2-dimethvlamino-ethvlV1-2.4-oxadiazol-3-vlVQu'm 
4-vlVamine 

(4-(4-Benzyloxyanilino)quinazolin-6-yl)-(/V-hydroxycarboxjmidamide) (0.20mmol) 
and methyl 3-(dimethylamino)propionate (0.20mmol) were reacted according to 
Procedure C to give the product as a cream solid (0.035g, 0.075mmol, 38%); 5H 
30 (^HfilDMSO 10.22 (IH.s), 9.22 (IH.s). 8.57 (1H.s). 8.37 (1H,dd), 7.89 (IH.d), 7.69 
(2H.d), 7,32-7.52 (5H,m). 7.07 (2H,d). 5.14 (2H.s). 3.21 (2H.t), 2.79 (2H,t), 2.20 
(6H,s);m/z(M+1*) 467. 



35 
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Example 58 

f4-Ben2vloxv-DhefivlW6-/5-MinriethvlqmmomethvlW1 .2.4-oxadia?ot-3-\HV^ 

4-Yl)-amlng 

((4-Benzyloxy-phenyIHuina2din-6-ylH/V-hydfoxycart)oximidamkJe) {0.20mmol) and 
5 /V.A/-dimethylglycine methyl ester (0.20mmol) were reacted according to Procedure 
C. followed by acidification with a solution of HCI in dioxane, to give the product as a 
yellow solid: SHt^HdDMSO 9.51 (1H.s).8.91 (IH.s). 8.63 (1H,d), 8.12 (1H,d). 7.64 
(2H,d). 7.39-7.54 (5H.m), 7.16 (2H.d). 5.18 (2H.s), 3.02 (2H,s), 2.20 (6H.s); mfe 
(M+r)453. 

10 

Example 59 

(1-Benzvt-1H-indazol-5-vlVr6-(5-/a2-methanftsi i|phonvl^thvn-aminoVmethvl)-'| ,?,d- 
oxadiazol-3-vlVouina2olln-4-vlVamin^ 

(4-(1-Benzyt-1 H-lndazol-5-yl)Kjuina2olin-6-ylHW-hydroxycartx)ximldamide) (0.123g. 
15 0.30mmol) and AHethoxycart)onylmethyl)-AH2-methylsulphonylethyI) 

trifluoroacetamide (0. 1 83g, 0.60mmol) were reacted according to Procedure C. 
After being left overnight the reaction had not gone to completion so ftjrther sodium 
hydride (60% dispersion on mineral oil. 0.013g, 0.33mmol) and ester (0.183g. 
O.eOmmol) were added and the reaction was stirred for a Either 24 hours. The 
mixture was concentrated in vacuo and the residue was purified by silica gel 
chromatography, eluting with 10% MeOH/CHCIa to give the title compound as a 
yellow solid (0.028g.0.050mmol. 17%); 6H I^H^IDMSO 10.39 (IH.s), 9.30 (1H.s). 
8.59 (1 H.s). 8.40 (1 H.d). 8.1 1-8^2 (2H,m). 7.91 (1 H.d). 7.72 (2H.m). 7.22-7.38 
(5H.m), 5.68 (2H.s). 4.20 (2H.s). 3.28-3.38 (2H. obscured by water). 3.08 (2H.t), 
3.05 (3H.S): m/i (M+1*) 555. 

Example 60 

f l-BenzvH H-indazol-5-vlVf6-f5-methanesulphQnvlmAth v|.l .2.4.oyariia7nl-^Y t)- 
Quina2olin-4-viV.aminfl 

(4-(1-Ben2yl-1H-inda2ol-5-yl)-quina2olin-6-ylH/V-hydroxycarboximidamide) 
(0.30mmol) and ethyl 2-(methylsulphonyl)acetate (0.60mmol) were reacted 
according to Procedure C to give the product as a yellow solid (0.030g,0.059mmol, 
20%); eHt^HdDMSO 10.41 (1H.s). 9.30 (IH.s). 8.60 (1H.s). 8.42 (1H.dd), 8.13- 
8.21 (2H.m). 7.94 (1H.d). 7.69-7.76 (2H.m). 7.21-7.38 (5H.m). 5.69 (2H,s). 5.35 
(2H,s). 3.30 (3H.S); m/z (M+1*) 512. 



W098A>2434 



PCT/EP97/03672 



83 

Example 61 

ri -Benzvl-1 H-indazol-5-vlW6-r5>methvH .2.4-oxadia2ol^vlWiuina2olin-4.vlp^minfl 
(4-(1-Benzyi-1HHndazol-5-yt)Kiuinazoiin-6-ylH^ydroxycarboximMamide) 
(O.SOmmol) and ethyl acetate were reacted according to Procedure C to give the 
5 product as a yetiow solid (0.065g.0.150mmol, 50%); SH [^HglDMSO 10.38 (1H.s). 
9.28 (1H.d). 8.59 (IH.s). 8.38 (IH.dd). 8.21 (1H.s). 8.14 (IH.s). 7.90 (IH.d). 7.72 
(2H.S). 7.22-7.38 (5H.m), 5.68 (2H,s). 2.73 (3H.s); mfz (M+1*)434. 

Example 62 

10 n -Benzvl-1 H-indazol-5-vlV6-f 5-rpvridin-3-ylmethvlV1 ■2.4-oxadia2ol-3-vlVouinagQ«n- 

4- vlVamine 

(4-( 1 -Benzyi-1 H-indazol-5-yl)-quinazolin-6-ylHA^ydroxycari>oximidamide) 
(0.30mnnol) and methyl 3-pyridineacetate (available from Salor) were reacted 
according to Procedure C to give the product as a yellow solid (0.028g,0.055mmol, 
15 18%); 8H [^HelDMSO 10.38 (1 H,s), 9.26 (1 H,8), 8.70 (1 H,s). 8.54-8.60 (2H,m). 8.37 
(1H.d), 8.14-8.20 (2H,m). 7.86-7.94 (2H.m). 7.68-7.77 (2H.m). 7.42-7.50 (1H.m). 
7.20-7.38 <5H.m). 5.69 (2H.s). 4.69 (2H.8): m/z (M+l*) 51 1. 

Example 63 

20 ( 1 -Benzvl-1 H-indazol-5-vi W6-M-methvlPvnol-2-vlWiuinazolin-4-vlVamine 
hydrochloride 

A stirred solution of 1-methyl-2-(tr1-n-butylstannyl)pyrroie (prepared as described in 
H.M.R. Hoffmann et al. Synthesis, 1996, 164) (1.07g, 2.89mmol). (1-benzylindazol- 

5- yl)-(6-iodoquinazolin-4-yl)-amine hydrodilorkie (I.Og, 1.95mmol). triethylamine 
25 (0.4ml. 0.29g. 2.87mmol) and 1 .4-bi8(diphenylphosphlno)-butane palladium (II) 

chloride (O.lg, catalytic) in dioxane (lOn^) was heated to reflux under a nitrogen 
atmosphere for 1 8 hours. The mixture was concentrated in vacuo and purified by 
silica gel chromatography, etuting with 2:1 Miexane/EtOAc. Concentration of the 
appropriate fractions gave a yellow solid which was dissolved in EtOAc and treated 
30 with a solution of HCI in dioxane. The precipitate was collected by filtration, washed 
with EtOAc and dried at 60C in vacuo to give the product as a green-yellow solid 
(0.26g. 0.557mmol. 29%) : eHI^HdDMSO 11.95 (1H,s), 8.86-8.96 (2H.m), 8.18- 
8.27 (2H,m), 8.07 (IH.s), 7.99 (1H,d). 7.83 (IH.d), 7.65 (1H,dd). 7.22-7.40 (5H.m). 
7.01 (1H.t). 6.49 (1H.dd), 6.19 (IH.t), 5.71 (2H,8). 3.82 (3H.s); m/z (M+1*) 431. 

35 
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Example 64 

5-f4W1-Ben2vl-imnda2d-5.vlWiuinazolin^vlV1-mflthvl-DVfroltv 2-<a^^ 
A stirred solution of 5-fbriTiyl-1-niiethyl-2-<tri-n-butyistannyl)pyriole (prepared as 
described in F. Denat et al. J. Organometalllc Chem.. 423, 173.(1992)) (1 .60g. 
5 4.02mmol), (1-benzyi-1HHndazol-5-yi)-(6-iodoquinazolln-4-ylVamine hydrochloride 
(i.Og, 1,95mmol), triethylamine (0.3nnl, 0^1 8g. 22mmol) and 1,4- 
bis(dlphenyiphosphino)-butane palladium (II) chloride (0.2g. catalytic) in dioxane 
(20ml) was heated to reflux under a nitrogen atmosphere for 18 hours (Procedure 
B). The mixture was concentrated in vacuo and purified by silica gel 
10 chromatography, eluting with 60%-1 00% EtOAc/f-hexane. Concentration of the 
appropriate fractions gave the product as a yellow solid (0.460g. I.OOmmol, 51%); 
6H [^HeJDMSO 10.00 (IH.s). 9.64 (IH.s). 8.73 (1H.s). 8.59 (1H.S). 8.22 (1H.s). 8.13- 
8.16 (IH.m). 8.01 (IH.dd), 7.86 (IH.d), 7.68-7.75 (2H.m), 7.19-7.37 (6H.m). 6.59 
(1H.d). 5.68 (2H.S). 3.98 (3H.s): m/z iM*1*) 459. 

15 

Example 65 

1 -(3-(4-( 1 -Benzvl-I H-inda20l-5-vlaminoWiuinazol in-6-vlV1 ■2.4-oxadiazol-5-vlmethvi>. 
piperidin-4-one 

(4-(1-Benzyl-1H-indazol-5-ylamino)-quinazolin-6-yl)-(Af-hydroxycarboximidamide) 
20 (O.SOmmol) and methyl 2-(4-piperidon-1-yl)aoetate were reacted according to 
Procedure C to give the product as a yellow solid (0.035g,0.066mmol, 22%); 6H 
l^HfiJDMSO 10.39 (1H.S). 9.28 (IH.d). 8.57 (1H.s). 8.39 (IH.d). 8.10-8.22 (2H.m). 
7.91 (1H.d). 7.67-7.74 (2H,m). 7.21-7.37 (5H.m). 5.67 (2H.s). 4.20 (2H.s). 3.27-3.62 
(4H,m, obscured by water), 2.82-2.99 (4H,m); mtz (M+1*) 531. 

25 

^yample 

U3-(4-( 1 -Benzvl-1 H-inda2ol-5-vlaminoWiuina2 olin-6-vlV1 ■2.4-oxadiazol-S-Ylnnflf>^Y l)- 
Dvrrolidin-2-one 

(4-(1-Benzylindazol-5-ylamino)-quinazolin-6-yl)-(N^ydroxycartx)ximidanf^ide) 
30 (0.30mmol) and ethyl 2-(pyrrolidin-2-on-1 -yl)acetate (Aldrich) were reacted according 
to Procedure C to give the product as a yellow solid (0.072g.0.13gmmol. 46%); 8H 
[^HeJDMSO 10.30 (IH.s). 9.27 (1H.d). 8.59 (1H.s). 8.39 (IH.dd). 8.15-8.20 (2H.m). 
7.91 (IH.d), 7.70-7.74 (2H,m). 7.22-7.37 (5H.m), 5.69 (2H,s). 4.88 (2H.s). 3.55 
(2H,t). 2.35 (2H.t). 2.00-2.1 1 (2H.m); mlz (M+1*) 517. 

35 
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Example 67 

1-^3-r4-(1-Ben2vl-1H-indazol-5-vlaminoVQuina2 olin-6-vtV1.2.4-oxadiazoU 
imidazondin-2.5-diona 

(4-<1-Benzyl-1H-indazol-5-ylamino)quinazoNiv^ylH^ydroxycarboxi'mida^ 
5 (O.SOmmol) and methyl 2-(2.5-dioxo-imidazolidin-1-yt)acetate (Tartton and McKay, 
Can. J. Cham.. 36 (1958), 496) were reacted according to Procedure C to give the 
product as a yellow solid (0.097g,0.182mmol, 61%); 6H[^H6]DMSO 10.41 (IH.s), 
9.25 (1H,s), 8.58 (IH.s). 8.31-8.41 (2H,m), 8.12-8.19 (2H,m). 7.90 (1H,d), 7.70-7.73 
(2H.m). 7.21-7.38 (5H,m). 5.68 (2H.s). 5.04 (2H.s). 4.11 (2H,s); m/z (M+1*) 532. 

10 

Example 68 

3-f4-ri-Benzvl-1 H-inda2ol-5-vlaminoVauinazolin-6-vlV4H-1 ■2.4-oxadia2olidin-3-one 
Cadadnyl diimldazole (0.054g, 0.33mmol) was added to a solution of 4-(1- 
benzyllndazol-5-yl)quinazoiin-6-yi-(AMiydroxycarbo)dmidamlde) (0.1 23g. 0.30mmol) 

15 in dry THF (10ml) under a nitrogen atmosphere, and the mixture ytas stirred at room 
temperature overnight LC/MS showed complete disappearance of the starting 
material, so the mixture was treated with 1,5-diazabicyclo[4.3.0]non-5-ene (0.1 48g. 
1 .2mmol) and the mixture stirred for 20 hours. Concentration in vacuo, arui 
chromatography on silica using a Bond Eiut ^ cartridge, eluting with CHCl^ then a 

20 gradient of 2%-5% MeOH/CHCIj, gave the product as a yellow solid (0.027g, 

0.062mmol, 21%); 6H I^HeJDMSO 10.25 (1H.br s), 9.08 (IH.s), 8.58 (1H.s), 8.12- 
8.23 (3H.m), 7.88 (IH.d), 7.71 (2H.8), 7.17-7.38 (5H.m), 5.68 (2H,s); m/z (M+l*) 
436. 

25 Example 69 

f1-Benzvl-1H-indazol-5-vlW6-(5-ff 2-methanesuDh onvl-ethvl-am inoVmethvlV1- 
methvl-pvrrol-2-vlVauinazolin-4-vl)-amine hydrochloride 

5-(4-(1-Benzyl-1H-indazol-5-ylamino)-quina2olin-6-yl)-furan-2-carbaldehyde (O.lOg, 
0.22mmol) was strinred with 2-(methylsulphonyl)ethylamine (O.lOg, 0.81 mnwl) and 

30 molecular sieves in dry dichloromethane (2ml) for 30 min under a nitrogen 
atmosphere. Sodium triacetoxyborohydride (0.1 7g, O.SOmmol) and gtadal acetic 
acid (2 drops) were added and the mixture was stirred at room temperature for 5 
hours. The solution was decanted, washed with 8% aq. NaHCOa. dried (Na2S04) 
and concentrated in vacuo. The residue was purified by silica gel chromatography. 

35 eluting with 10% MeOH/EtOAc. Concentration of the appropriate fractions gave the 
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free base of the product as a yellow solid, which was redlssolved in EtOAc and 
treated with ethereal HCI. This mixture was concentrated m vacuo to give the title 
compound as a yellow solid (0.066g, 0.103mmol. 47%); 5H fHdDMSO 12.15 
(1H.S). 9.71 {2H,br s). 9.02 (1H.s). 8,89 (1H.8). 8.22 (1H,s). 8.16 (IH.d). 8.02-8.09 
5 (2H.m). 7.83 (1H.d). 7.67 (IH.dd). 7.22-7.39 (5H.m). 6.51 (2H.8). 5.72 (2H.s). 4.38 
(2H.S,) 3.81 (3H^), 3.65-3.75 (2H.m). 3.38-3.50 (2H.m). 3.15 (3H,8); m/z (M+1*) 
566. 

Example 70 

10 f4-Benzvloxv-DhenvlW6-n-f3-N.N-dimet hvlamlnoDroDvlVimida7ol-S-vlV auinazolin^ 
vIVamine 

1-(3-N,N-Dlmethylaminopropyl)-5-tri-n-butylstannylimidazole (0.44g) was treated 
with (4-benzylo)(y-phenylH6-iodoquinazoiin-4-yl)amine (0.3g) and silver (I) oxide 
(0.085g). 1.4-bis(diphenylphosphino)butane palladium (II) chloride (37mg) in dioxane 
1 5 (10ml) at 90°C under nitrogen for 60 hours. The cooled mixture was absorbed onto 
silica and purified by chromatography to give the title product (0.10g); 8H {^Hq 

DMSO) 9.80 (1H.S), 8.62 (IH.s). 8.57 (1H.s). 7.95 (1H,d), 7.85 (2H.d). 7.72 (2H.d), 
7.45 (SH.m), 7.19 (IH.s). 7.10 (2H.d). 5.15 (2H,s). 4.22 (2H.t). 2.06 (2H.t). 2.01 
(6H.S). 1.65 (2H.m): m/z (m+1)+ 479. 

20 

Example 71 

( 1 -Benzvl-1 H-indazoM W6-^ 1 -ra-N.N-dlmethvtamino oroDvl Vtmida?QUS-vi)- 
Quinazclin-4-vlVamine 

Prepared via an analogous procedure to Example 70 from (1-Benzyl-1H-indazolyl)- 
25 (6-iodoquinazolin-4-yl)-amine and 1-(3-N,N-dimethylamlnopropyl)-54ri-n- 

butylstannyllmidazole: 6H (2h6 DMSO) 9.90 (1H.s). 8.60(1 H.8). 8.52 (IH.s), 8.17 
(1H,s), 8.10 (1H,s), 7.90 (2H.d). 7.80 (2H,m). 7.65 (2H,m). 7.24 (5H.m), 7.12 (1H.8). 
5.61 (2H,s). 4.14 (2H.t). 1.95 (2H.t). 1.90 (6H.8). 1.58 (2H.m): m/z (m+1)+ 503. 

30 Example 72 

(4-Benzvloxv-PhenvlW6-(1-(3-N.N-dlmethvlaminQDroDvlVifnidaml-:> -vlWiuinazolin^ 
vIVamine 

1-(N,N-Dimethylaminopropyl)-2-tri-n-butylstannylimida2ole was treated with (4- 
benzyloxy-phenyl)-(6-lodoquinazolin-4-yl)amine as described above in Example 70 
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to give the title product; 6H (^Hq DMSO) 9.90 (1H,s). 8.73 (1H.s). 8.54 (1H.s). 8.01 

(IH.d). 7.82 (1H.d), 7.69 (2H,d). 7.40 (6H.m). 7.06 (3H,m), 5.12 (2H,s). 4.08 (2H.t), 
2.57 (2H.m). 2.48 (6H.s). 1.93 (2H.m); mfz (m+1)* 479. 

5 Example 73 

/1.Benzvl-1H-lndazolvlW6-/1-f3-N.N.dirnethvlaminoDroDvlVlm8^ff75^t-fi-Y|)- 
quinazolin-4-yt)-amine 

Prepared via an analogous procedure to Exan^ie 72 from (1-t)enzyl-1H-indazolyi)- 
(6-iodoquinazolin-4-yl)-amine and 1-(3-N,N-diiTiethylaminopropyl)-2-tri-n- 
10 butylstannylimidazole: SH (^He DMSO) 9.90 (1 H.s). 8.88(1 H.s). 8.67 (1 H.s), 8.41 

(1H.S). 8.31 (1H.s).8.23 (1H.s). 8.15 (IH.d). 7.94 (IH.d). 7.80 (2H.m). 7.51 (1H.8). 
7.48 (5H.m). 7.20 (1 H.s), 5.77 (2H.s). 4.25 (2H,t). 2.14 (2H.t). 2.07 (6H.s). 1.86 
(2H.m):m/z(m+1)*503. 

15 Example 74 

r4-Benzvloxv-Dhen vlW6-f5-trifluoromethvl-1.3.4-oxadiazol-2-vl)-Quinazolin-4-vlV 
amine 

The title compound was prepared according to Procedure A fiorn 4-benzyioxyaninne 
and 4-chloro-6-(5-trifluoromethyl-1,3,4-oxadiazol-2-yi)-quinazoline: 5H [^HeJOMSO 

20 1 1 .69(1 H.bs). 9.53(1 H.s). 8.91(1H.s). 8.65(1H.dd). 8.1 1(1H.d). 7.64(2H.d), 
7.45(5H.m). 7.15(2H,d). 5.19(2H.8); m/z (M+1*) 464, 

Example 75 

ri-f2-Fluoro-benzvlV1 H-indazol-5-vlW6-f5-tTffluoromethvl-1 ■3.4-oxadiazol-2-vl)- 
25 Quinazolin-4-v1Vamine 

The title compound was prepared according to Procedure A from 1-(2-fluoF0-benzyl)- 
1H-indazol-5-ylamine and 4-chloro-6-(5-trifluoromethyl-1 ,3.4-oxadiazol-2-yl)- 
quinazollne; 8H [2H6)DMS0 11.79(1H,bs). 9.53(1 H.s), 8.89(1 H.s). 8.77(1 H.dd). 

8.21(1H.s). 8.11(1H,m). 8.10(1H,d). 7.84(1H.d). 7.70(1H.dd). 7.37(1H,m), 7.24 
30 (1 H.m). 7.18 (2H.m). 5.76(2H.s); m/z (M+1*) 506. 

gj^arnplQ 7g 

M -/3-Fluoro-benzvl V1 H-lndazol-S-vl W6-r54rifluoromflthvl-1 ■3.4.oxadlazol-2-vl V 
outnagolin-4-vlVamine 
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The title compound was prepared according to Procedure A from 1-(3-fluoro-benzyl)- 
1H-indazol-5-ylamine and 4-chloro-6-(5-trifluoromethyH,3.4-oxadla2ol-2-yl)- 
quinazollne: 5H [ZHeJDMSO 11.84(1H.bs). 9.54(1H.8). 8.89(1H,8). 8.77(1H.dd). 
8.25(1 H.S). 8.11(2H.m). 7.87(1 H.d). 7.69(1 H.dd). 7.39(1H.m). 7.10 (3H.m). 
5 5.73(2H,s);m/i(M+1*)506. 

Example 77 

( 1 -r4-Fluoro-ben2vlV1 H-indazol-5-vl W B-fS-trifluoromethvl-l ■3.4-Qxadlagol-9-Y|>. 
quinazolin-4-vlVamine 

10 The title compound was prepared according to Procedure A from 1-(4-fluoro-benzyl)> 
1H-inda20l-5-ylamlne and 4-chloro-6-(5-trifluoromethyl-1,3.4-oxadla2ol-2-yl)- 
quinazoline; 6H [2H6]DMS0 11.91(1H.bs). 9.55(1H.s), 8.91(1H.s), 8.69(1H.dd). 
8.23(1H.s). 8.14(2H.m), 7.88(1H.d). 7.69(1H.dd). 7.36(2H.m). 7.18 (2H.dd). 
5.71 (2H.S): m/z (M+1 *) 506 

15 

Example 78 

f1-Benzvl-1 H-indazol-5-vlW7-f5-methvl-ri ■3.41oxa diazol-2-vlWiuina2olin-4-vlV '^'^m 
hvdrpchioride 

The cmde solid 4-Chloro-7-(5-Methyl-I1.3.41oxadla20l-2-yI)-quina2oline was 
20 suspended in dry acetonitrile. 1 -BenzyH H-indazol-S-ylamine (0.03g) was added and 
the mixture heated at reflux for 18 hours under nitrogen (Procedure A). The mixture 
was cooled and the title compound collected by filtration; 5H f HdDMSO 
11.82(1H.bs). 9.08(1 H.s). 8.99(1H,s). 8.47(1H.s). 8.44(1H.d). 8.37(1H.s). 8.17(1H,8). 
7.89(1 H.d), 7.72(1 H.d). 7.35(5H.m). 5.80(2H.s) 2.72 (3H.s): m/z (M+1+) 434. 

25 

Example 79 

(1-Benzvl-1 H-indazol-5-vlV^r-f3-methv^-3H-imidaM^. 4-v^Wluina7nlir^-4-vlV aminft 
Prepared according to Procedure B from (1-benzyl-1IH-mdazot-5-yl>-(7- 
iodoquinazolln-4-yl)-amlne hydrochloride and (3-methyl-3H-imidazoi-4-yl) tri-n- 
30 butylstannane; 6H fH^ DMSO 11.85(1H.bs). 9.25(1H,s). 9.19(1H.8). 9.02(1H.d). 
8.93(1H.s). 8.16(2H.d). 8.06(2H.d). 7.78(1H.d). 7.61(1H.dd), 7.22(5H.m). 5.66(2H.8) 
3.92 (3H,s): m/z (M+1+) 432. 



Example 80 

35 (l-Benzvl-l H-indazol-5-vl>-r7-ffuran.2-vlV-Quina2olifv4-vq-a mine hydmrAing ^A 
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Prepared according to Procedure B from (1-benzyi-1H-inda2d-5-yl)-(7- 
iodoquinazolin-4-yl)-amine hydrochloride and (furan-2-^)-tii-n-biJtylstannane: 5H 
I^Hd DMSO 9.94(1H.bs). 8.61(1H.d). 8.55(1H.s). 8^1(2H.d), 8.00(3H.m). 
7.73(2H.s). 7.30(6H.s). 6.74(1H.s). 5.72(2H.s): mfe (M+1+)418. 

5 

Example 81 

(1-Benzvl-1 H-lndazol-5-vlVr7-f5-(1 .3-dloxolan-2-vlVfiiran-2-vlkiui na2Qlin^vn aminft 
hydrochloride 

Prepared according to Procedure B from (1-benzyl-1H-lndazol-5-ylH7- 
10 iodoquinazoiin-4-yl)-amine hydrochloride and 5-(1, 3<lioxolan-2-yl)-2-(tri-n- 
butylstannyl)furan; tic Rf, 0.25 (100% EtOAc on silica): m/z (M+U) 490. 

5-r4-f 1 -Benzvl-1 H-inda2ol-5-vlaminoVquina2olirv7- vn-fiiran-2-carfaaldehvde 
1 5 (1 -Benzyl-1 H-indazol-5-yl)-[7-(5-(1 .3-dloxolan-2-yi)furan-2-yl)quinazolin-4-yl]-amtne 
hydrochloride (0.27g) was stirred in THF.2N HCI (2: 1 . 1 5ml) at 20*0 for 1 hour. 
Filtration gave 5-[4-(1 -benzyl-1 H-indazol-5-yiamlno)-quinazolin»7-yl]-furan-2- 
carbaldehyde, used directly in the subsequent synthetic step. 

20 Example 83 

f1-Benzvl-1H-indazol-5-vlVf7-f5-ff2-methanesulDhonvl-6thvlaml noVmethvn-ftjran-7- 
vl)-Quina2olin-4-vn-amine 

Prepared by an analogous method to Example 10 from 5-{4-(1-benzyl-1H-indazol-5- 
ylamino)-quina2orm-7-yI]-furan-2-carbaldehyde and 2-methanesulphonylethylamine: 
25 6H [^He] DMSO 9.92(1H.bs). 8.60(1H.d). 8.55(1H.s), 8.25(1H.s). 8.17(1 H.s), 
8.00(2H,m). 7.72(2H.m). 7.30(6H,m). 6.53 (IH.d), 5.72(2H,s) 4.55 (IH.m), 3.87 
(2H,m). 3.35 (2H.m), 3.08 (3H,s), 3.04 (2H,m); m/z (M+1 +) 553. 

Example 84 

30 fSV1-f5-f4-M -Benzyl- 1H-indazol-5-vlaminoV<iuinazolin-7-vn-furan-2-vt-methYi>- 
Dvrrolidine-2-cartx)xvlic add amide 

Prepared by an analogous method to Example 10 from 5-[4-(1-benzyl-1H-indazol-5- 
yl)-quinazolin-7-yl]-furan-2-carbaldehyde and S-(-)-prolineamide: 6H fH^ DMSO 
9.83(1H.bs). 8.50(1H.d), 8.47(1H.s). 8.15(1H.s). 8.08(1H.8). 7.90(2H.m). 
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7.65(2H,m). 7.20(6H,m). 7.05 (IH.m). 6.48 (1H.d). 5.62(2H.s) 3.80 (IH.d). 3.70 
(1H,d). 3.70 (2H,s), 3.03 (2H.m). 2.00 (IH.m), 1.70 (3H.m); vniz (M+1+) 544. 

Example 85 

5 r4-Benzvloxv-DhenvlW6-f3-methvl41.2texa2ol^vlWiuina zQlin^viVflminfl 

(4-Benzyloxy-phenylH6-iodoquinazollfH-yl)-amlne hydrochloride (0.35g) In 
dioxan (10ml) under nitrogen was treated with 4^ributylstannyl-3-methyll80xazole 
(prepapred according to the literature method: Heterocydes, (1 996). 43(6), 1 301- 
1304) (0.4g), silver oxide (0.092g), triethylamlne (0.1ml) and [1.4- 

1 0 bls(diphenylphosphino)butane] palladium (II) chloride (0.1 g) at 90**C for 1 6 hours. 
The mixture was cooled, adsorbed onto silica and purified by chromatography. 
Trituration from hexane and filtration gave the title compound (0.20g); 5H 
I'HeJDMSO 9.78(1H,bs). 9.22(1H.s). 8.57(1H.s), 8.53(1H.s). 7.98(1H,d). 
7.83(1H.d), 7.67(2H.d). 7.42(5H,m). 7.09(1H,d), 5.64(2H,s) 2,51 (3H.s); m/z 

15 (M+1)*409. 

Example 86 

(4-Ben2vloxv-DhenvlW6-f4-f1.3-dioxolan- 2-vlV3-methvt-3H-imidagQl-^-u<\. 
quina2olin-4-ylVamine 

20 1-Methyl-5-(1.3-dioxolan-2-yl)-imidazole (0.09g) in dry THF (5ml) under Nj was 
cooled to -78°C and treated with n-butyl lithium (0.4ml. 1.6M). After 30 minutes, 
tributyl tin chloride (0.17ml) was added, the mixture allowed to wamri to 20°C and 
stirred for 1 hour. (4-Benzyloxy-phen^H6-iodoquinazolin-4-yl)-amine (0.1 91g). 
catalytic quantities of 1.4-bis-(diphenylphosphino)-butane palladium (II) chloride and 

25 silver (I) oxide (0.052g) were added and the mixture heated at reflux for 16 hours. 
The mbcture was absort)ed onto silica arxj chromatographed to give the title 
compound (0.045g): m/z (M+1)+ 480. 

Example 87 

30 2-(4-f4-Benzvloxv-phenvlaminoWiiiinaMlln-6.vtV3-methv |.3H.imidaynU4. 
carbaldehvde 

(4-Benzyloxy-phenyl)-(6-(4-(1,3-dioxolan-2-yl)-3-methyl-3H-imidazol-2-yl)- 
qulnazolin-4-yl)-amine (0.06g) was treated with acetone (5ml) and 2N HCI at reflux 
for 2 hours. The mixture was cooled, partitioned between ethyl acetate and 2N 
35 sodium cartwnate. The organic phase was dried and concentrated in vacuo to give 
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the title compound which was used directly in any subsequent synthetic step; m/z 
(M+1)+ 436, 

gyampies 88 to 95 

5 The following compounds, and their hydrochlorides if appropriate, are prepared 
by analogous techniques using the corresponding starting materials: 
(4-Benzyloxy-phenyl)-(6-(imida2ol-2"yl)-qu!na2olin-4-yl)-amine; 
(4-Benzyioxy-phenyl)-(6-[5-(4-methyt-piperazinylmethyl)-1-nriettiylimidazot-2-y^^ 
quinazolin-4-yl)-amine; 
10 (4-Benzyloxy-phenylH6-[5-(A/,A/-dimethylaminomethyl)-1-methylimidazol-2-yl]- 
quinazoiin-4-yl)-amine: 

(4-Benzyloxy-phenyl>-{6-(5-(4-methyl-piperazinylmethyl)-imida2ol-2-yQ-qu 
yl)-amine; 

(4-Benzyloxy-phenylH6*[5-(A/,A^dimethylaminonfiethylHniidazd-2-yQH^^ 
15 yi)-amine; 

(4-Benzyioxy-phenyl)-(6-[1-(4-rnethyl-piperazinylmethytHnnkiazol-2-yq 
yl)-amine; 

(4-Benzyloxy-phenyl}-(6-[1-(A/,A^dimethylaminomethylHmidazol-2-yqK)uinazoli 
yl)-amine; 

20 (4-Benzyloxy-phenylH6-(5-carboxymethylaminonTOthyl-furan-2-yl)-quinazolin-4^ 
amine. 

Biological Data 

Ck>mpounds of the present invention were tested for protein tyrosine kinase 
25 inhibitory activity in substrate phosphorylation assays and cell prolrferatton assays. 

The substrate phosphorylation assays use baculovirus expressed, recombinant 
constructs of the intracellular domains of c-erbB-2 and c-erfoB-4 that are 
constitutively active and EGFr isolated from solubilised A431 cell membranes. The 

30 method measures the ability of the isolated enzymes to catalyse the transfer of the 
Y-phosphate from ATP onto tyrosine residues in a biotinyiated synthetic peptide 
(Biotin-GluGluGluGluTyri^'heGluLeuVal). The enzyme is incubated for 30 minutes, 
at room temperature, with lOmM MnCl2. ATP and peptide at Km concentrations, and 
test compound (diluted from a 5mM stock in DMSO. final DMSO concentration is 

35 2%) in 40mM HEPES buffer. pH 7.4. The reactton is stopped by the addition of 
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EDTA (final concentration 0.1 SmM) and a sample is transfened to a streptavidin- 
coated 96-weU plate. The plate is washed and level of phosphotyrosine on the 
peptide is detemnined using a Europium-labelled antiphosphotyrosine antibody and 
quantified with a time-resolved fluorescence technique. The results are shown In 
5 Table 1 as the IC50 values in nM. 

The cell proliferation assay uses an immortalised human breast epittielial cell line 
(HB4a) which has been transformed by over-expression of c-erbB-2. Grx)wth of 
these cells in low semm is dependent upon the c-erbB-2 tyrosine kinase activity. 

10 The specificity of the effect of the test compounds on tyrosine kinase dependent 
growth over general toxicity is assessed by comparison to an HB4a cell line which 
has been transfected with ras. Cells are plated at 3000/Well in 96-well plates in 0.1 
ml medium and altowed to attach overnight, test compound is added in 0.1 ml 
medium, with a final concentratk>n of 0.5% DMSO, and the plates incubated for 4 

15 days at 37*C. The cells are then examined microscopicaily for evidence of 
morphological detransformatton and cell mass is estimated by staining with 
methylene blue and measuring the absorbance at 620nm. The results are shown In 
Table 1 below as the IC50 values in nM. Activity against a range of naturally 
occuning EGFr or c-erbB-2 over-expressing human tumour cell lines (BT474-breast. 

20 HNS-head and neck, N87-gastric and Calu3-lung) is assessed with selected 
compounds by the same methodology. The results are also shown in Table 1 bebw 
as the IC50 values in nM. 
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Claims 

1 . A compound of fom^uia (I): 

YU 




(0 



or a saK or solvate thereof; 
wherein X is N or CH; 

Y Is a group W(CH2). (CH2)W. or W, in which W Is O. S(0)m wherein m Is 0. 
1 or 2. or NRa wherein Ra Is hydrogen or a aikyi group; 

represents a phenyl group or a 5- or 6-membered heterocyclic ring 
containing 1 to 4 heteroatoms selected from N, O or S(0)m. wherein m Is as 

defined above, with the provisos that the ring does not contain two adjacent O 
or S(0)ni atoms and that where the ring contains only N as heteroatom(s) the 

ring is C-linked to the quinazoiine or quinoline ring, R^ being optionally 
substituted by one or more R^ groups; 

each R Is Independently selected from the group comprising amino, 
hydrogen, halogen, hydroxy, nitro. carboxy, formyl. cyano, trifluoromethyl, 
trifluoromethoxy, cartaamoyi, ureido, guanidino, alkyl. C^^ alkoxy, 
cydoalkoxyl, €4^ alkylcycloalkoxy, alkylcarixinyl, alkoxycarbonyl. 
N-Ci^ alkylcarbamoyi, H.£i-dKCi-4 alkyl]carbamoyl. hydroxyamino, C-j^ 
aikoxyamino, alkanoyloxyamino, C-t^j alkyiamino, dl[Ci^ alkyl]amino, 
dKCi^ alkyl]amlno-Ci^ alkylene-(Ci^ alkyl)amlno. alkyiamino- 
aikylene-(Ciu| alkyl)amino, hydroxy-Ci^ alkylene-(Ciwt alkyl)amlno. phenyl, 
phenoxy. 4-pyridon-1-yl. pynolldln-l-yl. imkJazoH-yl, piperidino. morphollno. 
thiomorpholino, thlomorpholino-1-oxkle, thtomorphollno-1.1 -dioxide. 
plperazin-1-yl. 4-Ci^ alkylpiperazln-1-yl, dioxolanyl, C-j^ alkylthio, arylthio. 

alkylsulphinyl. C-\^ alkylsulphonyl, arylsulphonyl, arylsulphinyl. 
halogeno-Ci^ alkyl. hydroxy-Ci^ alkyl. a!kanoyloxy-Ci^ alkyl. Ci^ 
alkoxy-C"|uj alkyl, carboxy-Ci^ alkyl, fonnyl-Ci^ alkyl, alkoxycarbonyl- 
Ci^-alkyl, carbamoyl-Ci^ alkyl, H-Cm alkylcarbamoyl-Ci^alkyl, tlU-di- 
[Ci^ alkyqcarbamoyi-Ci^alkyl, amino-Ci^ alkyl. C^^ alkylamino-Ci^ 
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alkyl. dKCi^ alkyl]amino-C-|w| alkyl. phenyWi^ alkyl. A-pyridon-l-yl-Ci^ 
alkyi, pyrrolidin.1-yl-Ci^ alkyl. ImWazoH-yWi^ alkyl. plperidino^i^ alkyl, 
morpholinorCiuj alkyl. thfomoiphollno-Ci^ alkyl. thtomorphollno-l-oxkle-Ci. 
4alkyl. thiomorpholino-1.1-dk>xide-Ci^alkyl. piperaan-l-ykCi^alkyl. 4-Ciuj 
alkylpiperazin-1-yl^1^ alkyl. hydroxy-C2^ alkoxy-Ci^ alkyl. alkoxy. 
C2^ alkoxy.Ci^ alkyl. hydroxy-C2-4 alkylamino-Ci^ alkyl. alkoxy-C2. 
4 alkylamino-Ci^ alkyl, alkylthfo-C<i^ alkyl, alkylsulphinyl-Ci^ 
alkyl. Ci^ alkylsulphonyl-Ci^ alkyl. hydroxy-C2^ alkylthk>-Ci^ alkyl, 
alkoxy-C2-4 alkylthio-Ci^ alkyl. phenoxy-Ci^ alkyl. anillno^i^ alkyl. 
phenylthio-Ciw» alkyl. cyano-Ci^ a'M. halogeno-C2-4 alkoxy. hydroxy-C2J 
alkoxy. C2-4 alkanoyloxy-C2-4 alkoxy. alkoxy^2-4 alkoxy. carboxy-Ci. 
4 alkoxy, fbrmyl-Ci^ alkoxy, alkoxycart>onyl-Ci^ alkoxy. carbamoyl- 
alkoxy. N-Ci^ alkylcarbamoyl-Ci^ alkoxy. MJi-dKCi^ 
alkylJcarbamoyl-Ci_4 alkoxy. amino-C2-4 alkoxy. alkylamlno-C2^ 
alkoxy. dKC^ alkyl]amino-C2^ alkoxy. dl-[Ci^ alkyl^2-4 alkoxy]amino- 
alkoxy. C2^ alkanoyloxy. hydroxy-C2-4 alkanoytoxy. Ci^alkoxy-C2-4 
alkanoyloxy, phenyl-Ci^ alkoxy. phenoxy-C2^ alkoxy. anilino-C2-4 alkoxy. 
phenylthio-C2^ alkoxy. 4-pyridon-1-yl^2-4 alkoxy. piperidlno-C2^ alkoxy! 
morpholino-C2^ alkoxy. thiomorphollno-C2^ alkoxy. thfomorpholino-l^xlde^ 
C2-4 alkoxy. thtomorpholino-1.1-dk)xide-C2^ alkoxy, pipera2in-1-yl-C2^ 
alkoxy. 4.Ci^ alkylpipGra2in-1.yM:2-4 alkoxy. pyrrolidin.1-yl^2-4 alkoxy. 
imida2ol-1-yl-C2-4 alkoxy. halogeno-C2-4 alkylamino. hydroxy-C2^ 
alkylamino. C2^ alkanoyloxy^2^ alkylamino. aIkoxy-C2^ alkylamino. 
carboxy-Ci^ alkylamino. alkoxycarbonyl-Ci^ alkylamino. carbamoyl- 
alkylamino. N-Ci^ alkylcarbamoyl-Ci-4 alkylamino. NJ4-di-[Ci^ 
alkyl]carbamoyl-C-,^ alkylamino, amino-C2^ alkylamino, alkylamino- 
C2A alkylamino, di-[Ci^alkyllamino-C2-4 alkylamino. phenyl-Ci^ 
alkylamino. phenoxy-C2^ alkylamino. anllino-C2-4 alkylamino. 4^)yridon-1.yl- 
C2-4 alkylamino, pym)lldin-1.yl-C2-4 alkylamino. lmida2oM.y|.C2^ 
alkylamino. piperidino-C2^ alkylamino. morpholino-C2^ alkylamino, 
thiomorpholino-C2-4 alkylamino, thiomorpholino-1-oxWe-C2^ alkylamino. 
thiomorpholino-1.lKJIoxide-C2^ alkylamino. piperazin-1-yl-C2^alkylamino.4^ 
(Ci^alkyl)pipera2in-1-yl-C2-4alkylamino. phenylthio-C2^ alkylamino. C2A 
alkanoylamino. alkoxycarbonylamino. alkylsulphonylamino. 
alkylsulphinylamino. benzamido. benzenesulphonamido. 3-phenylureido 2- 
oxopyrrolidin-Lyl. 2.5-dioxopyrrolidln-1.yl. halogeno-C2^ alkanoylamino. 
hydfoxy-C2^ alkanoylamino. hydroxy-C2^ alkanoyl-{Ciwt alkyl)^mino. 
alkoxy.C2^ alkanoylamino. carboxy-C2^ alkanoylamino. 
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alkoxycarbonyl-C2-4 alkanoylamino, carbamoyI-C2-4 alkanoylamino, N-Ci^ 
alkylcart)amoyl-C2-4 alkanoylamino. NJi-dKCi^ alkyllcarbamoyl-C2-4 
alkanoylamino, amino-C2^ alkanoylamino, Ci^ alkylamino-C2^ 
alkanoylamino or di-fC^^ atkyQamino-C2^ alkanoylamino; and wherein said 
benzamido or benzenesulphonamido substitutent or any aniline, pherK>xy or 
phenyl group on a r3 substituent may optionally bear one or two halogeno, 
alkyi or C-|^ alkoxy substituents; and wherein any substituent 
containing a heterocyclic ring may opttonally bear one or two halogeno, 
alkyI or alkoxy substituents on said ring; and wherein any substituent 

containing a heterocyclic ring may optionally bear one or two oxo or thioxo 
substituents on said ring; 

or r3 represents a group selected from M^-M^-M^-M^. M^-M^ or M^-M^-M^*-M^ 
wherein 

represents a C^^ alkyI group* wherein optionally a CH2 group is replaced 
by a CO group; 

represents NR^^ or CR^^R". in which R^^ and R^^ each independently 
represent H or C^^ alkyI; 

represents a C^^ alkyI group; 
represents a alkyl group or is absent; 

represents CN, NR'^S(OXl,R'^ S(OX„NR'^'^ CONR'^R'^ S(0)^R'^ or 
CO2R", in which R^^ R^^ and m are as hereinbefore defined and R^ and R^* 
each independently represent H or alkyl. or R^^ and R^^ together with the 
nitrogen atom to which they are attached represent a 5-or 6-nr^mbered ring 
optionally containing 1 or 2 additional heteroatoms selected from N, O or 
S(0)„, in which ring any nitrogen atom present may optionally be substituted 
with a C,^ alkyl group, and which ring may optionally bear one or two 0x0 or 
thioxo substituents; 

represents the group NR^^R^^ wherein R^ and R^*are as defined above, 
or represents the group 

in which t represents 2 to 4 and R^® represents OH, OC^^ alkyl 
or NR'V^ and 

represents a Cy^ cycloalkyi group, the group NR^^R^®, wherein R^^ and R^* 
are as defined above, or a 5- or 6-membered heterocyclic ring system 
containing 1 to 4 heteroatoms selected from N, O or S; 



(CH 



[ (CI 

,16 
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and p Is 0 to 3; or when p Is 2 or 3. two adjacent r3 groups together fomi an 
optionally substituted methylenedioxy or ethylenedioxy group: 

r2 is selected from the group comprising hydrogen, halogen, trifluoromethyl 
alkyi and alkoxy; 

U represents phenyl or a 5 to 10-memt)ered mono or bicyclic ring system in 
which one or more of the carbon atoms is optionally replaced by a heteroatom 
independently selected from N. O and S(0)ni. wherein m is 0.1 or 2. and 
wherein U is substituted by at least one independently selected r6 group and 
is optionally substituted by at least one independently selected r4 group; 

each r4 is independently hydrogen, hydroxy, halogen. alkyl. 
alkoxy. C^^ alkylamino, dKCi^ alkyljamino, alkylthto. C^^ 

alkylsulphinyl, alkylsulphonyl. alkytearbonyl. alkylcarbamoyl. 
dl-[Ci^ alkyq carbamoyl, cartsamyl. alkoxycarbonyl. cyano. nitro or 
trifluoromethyl; 

each r6 is independently a group ZR7 wherein 2 is joined to r7 through a 
(CH2)p group in which p is 0. 1 or 2 and Z represents a group V(CH2). 
V(CF2). (CH2)V. (CF2)V. V(CRR' ). V(CHR) or V where R and R - are each 
Ci-» alkyl and in which V is a hydrocariayi group containing 0.1 or 2 carton 
atoms, carbonyl. dicarbonyl. CH(OH). CH(CN). sulphonamcde. amkle. O. 
S(0)m or NRb where Rb is hydrogen or Rb is alkyl; and R^ Is an 
optionally substituted Cj^ cycloalkyl; or an optfonally substituted 5. 6, 7, 8, 9 
or 10-membered carbocydic or heterocyclic moiety; 
or R^ is a group ZR' in which Z is NR^ and and R^ together form an 
optionally substituted 5. 6, 7, 8. 9 or 10-membered carbocydic or heterocydic 
moiety. 

2. A compound as claimed in daim 1 wherein R^ is as defined in dalm 1 
with the exception of wherein any substituent containing a heterocydic ring 
bears one or two oxo or thioxo substituents on sakJ ring, and with the 
exception of alkylsulphlnyl-Ci^ alkyl or Ci^ aikylsulphonyl^i^ alkyl; 
and wherein R'* and R^^ are as defined in daim 1 with the exception of 
wherein they together with the nitrogen atom to which they are attached 
represent a 5- or 6-membered ring and sakj ring bears one or two oxo or 
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thioxo substituents; save that may represent 4-pyridon-1-yl, 4-pyridon-1- 
yl-Ci«4 alkyl. 4-pyridon-1-yl-C2-4 a'koxy. 4-pyridon-1-yl-C2-4 alkylamino, 2- 
oxopyrrolidin-1-yl or 2,5-dioxopyrrolidin-1-yl. 

3. A compound as claimed in daim 1 or claim 2 wherein X is N. 

4. A compound as claimed in any one of claims 1 to 3 wherein Y is NR^. 
NRb(CH2). or (CH2)NRb, preferably Y is NRb and R^ is preferably hydrogen 

or methyl. 

5. A compound as claimed in any one of claims 1 to 4 wherein R^ is a 5- 
or 6-membered heterocyclic ring as defined in daim 1, optionally substituted 
by one or more R^ groups selected from the group comprising amino, 
hydrogen, halogen, hydroxy, hydroxy-C^^ alkyl, fonnyl, carboxy, cyano. nitro, 
Ci.8 a'kyl. alkoxy, alkylthio, alkyisulphinyl, 
alkylsulphonyl, alkylamino, dialkylamino, dioxolanyl or hydroxy-Ci. 
4 alkanoyKC-i -4 alkyl)-amino. 

6. A compound as claimed in any one of daims 1 to 4 wherein R^ is a 5- 
or 6-membered heterocyclic ring as defined above substituted by one or more 
R^ groups seleded from the group comprising Ci^alkyl, Ci^alkylamino-Ci. 
4alkyl, dl(Ci^alkyl)ammo-Ci^ alkyl, fomiyl, carboxy. Ci^alkoxycarbonyl, 
dioxolanyl or trifluoromethyl. 

7. A compound as claimed in any one of claims 1 to 4 wherein R^ is a 5- 
or 6-membered heterocyclic ring as defined above substituted by one or more 
R^ groups selected from Ci^alkylsulphinyt-Ci^alkyl or Ci^alkylsulphonyl-Ci. 
4alkyl. 

8. A compound as daimed in any one of daims 1 to 4 wherein R^ is a 5- 
or 6-membered heterocydic ring as defined in daim 1 substituted with an R^ 
group selected from M^-M^-M^-M^. M^-M^ or M^-M^-M^*-M® as defined in claim 
1 or claim 2; and p - 0. 

9. A compound as claimed in any one of claims 1 to 4 or 8 wherein R^ is 
a 5- or 6-membered heterocydic ring as defined above substituted with an R^ 
group selected from piperidonyl-methyl, pyrrolidinonyl-methyl or 
dioxoimidazolidinyl-methyi. 
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10. A compound as claimed in any one of daims 1 to 4 or 8 wherein 
represents CHj , CO. CHjCHj or CH2CO: represents NR" in which is 
as defined in claim 1; represents CHj. CH^Hi or propyl: M^' represents 
CHj, ethyl, propyl, isopropyl or is absent: M* represents SOR". SOjR", 
NR^SOjR'^ SOjNR^^R^*. COjR^* or CONR**R'' in which R" and R" are 
defined in claim 1 and R^^ and R^^ each independently represent H or C^^ 
alkyi: represents a group NR^^R^* in which R^* and R^* together with the 
nitrogen atom to which they are attached represent a 6-membered ring 
optionally containing an additional heteroatom selected from N or O, in which 
ring any nitrogen atom present may optionally be substituted with a C.|^ alkyl 
group: or represents a group 

in which t represents 2 or 3 and R^^ represents OH, NH2. N(Ci^ 
alkyl)2 or OC^^ alkyl; more preferably R^® represents NH2 or N(CH3)2; or 
represents a group NR^^R^^ in which R^* and R^* each independently 
represent hydrogen or C^^ alkyl. more preferably hydrogen, methyl, ethyl or 
isopropyl; and represents a group NR^^R^^ in which R^^ and R^® each 
independently represent C-,^ alkyl, more preferably methyl, or R**^ and R*"® 
together with the nitrogen atom to which they are attached represent a 5- or 
6-membered ring optionally containing an additional heteroatom selected 
from N or O, in which ring any nitrogen atom present may optionally be 
substituted with a C^^ alkyl group, preferably a methyl group; or 
represents a 5- or 6-membered heterocyclic ring system containing 1 or 2 
heteroatoms selected from N or O. 



11. A compound as claimed in any one of daims 1 to 4, 8 or 10 wherein 
M^-M^-M^ represents an a-amino cartx>xyiic acid or a methyl ester or amide 
thereof: or M^-M^-M^ represents a ^ or y-amino sulph'mic or sulphonic add or 
a methyl ester thereof. 

12. A compound as daimed in any one of claims 1 to 4, 8. 10 or 11 
wherein M^-M^-M* represents a methylsulphonylethylamino, 
methylsulphinylethylamino, methylsulphonylethyl(methylamino). 
methylsulphinylethyl(methylamino). methylsulphonylpropylamino. 
methylsulphinylpropylamino. methylsulphonamidoethylamino. 
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aminosulphonylethylamino, methylaminosulphonylethylamino, sarcosinamide, 
glycine, glycinamide, glycine methyl ester or acetylaminoethylamino group. 

13« A compound as claimed in any one of claims 1 to 4, 8 or 10 wherein 
M^-M^ represents a piperazlnyl-methyl, methylplperazinyl-methyl. piperidinyl- 
methyl, pyridylmethyl, prolinamldomethyl. N.N-dimethylprolinamido-methyl, 
Isopropylacetamido or N-morpholinoacetamido group. 

14. A compound as claimed in any one of claims 1 to 4, 8 or 9 wherein M^- 
represents a piperidonyl-methyl, pyrrolidinonyl-methyl or 
dioxoimidazolidinyi-methyl group. 

15- A compound as claimed in any one of claims 1 to 4, 8 or 10 wherein 
M^-M^*-M® represents a pyridylamino. cyclopropylamino, N-{piperldin-4-yl)-N- 
methylamino, N,N-dimethylaminoprop-2-ylamino, N-(2-dimethylaminoethyl>-N- 
ethylamino or tetrahydrofuranomethylamino group, preferably a pyridylamino 
group. 

16. A compound as claimed in any one of claims 1 to 15 wherein is 
selected from the group comprising furan, dihydrofuran, thiophene, imidazole, 
tetrazole, triazole, pyridine, pyrrole, pyrimidine, isoxazole or oxadiazole. 

17. A compound as claimed in any one of clalnrts 1 or 3 to 15 wherein is 
an oxadiazolidinone ring. 

18. A compound as claimed in claim 16 wherein is selected from the 
group comprising furan, imidazole, oxadiazoie (particularly 1 ,3,4oxadiazole 
and 1,2.4-oxadiazole) and triazole (particulariy 1,2.3-triazole and 1,3,4- 
triazole). 

19. A compound as claimed in any one of claims 1 to 18 wherein R^ is 
benzyl, fluorobenzyl, difluorobenzyl, benzyloxy, fluorobenzyloxy, 
pyridylmethyl, phenyl, benzenesulphonyl, phenoxy or fluorophenoxy. 

20. A compound as claimed in claim any one of claims 1 to 19 wherein U 
represents an phenyl, indolyl, isoindolyl, indolinyl, isoindolinyl, 1H-indazolyl, 
2,3-dihydro-1 ti-indazolyl, Ihi-benzimidazolyl. 2,3-dihydro-1 H-benzimidazolyl 
or 1 H-benzotriazolyl group. 
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21. A compound as claimed in claim 20 wherein U represents a phenyl or 
IH-indazdyl group. 

22. A compound as claimed in any one of claims 1 to 21 wherein the 
optional substituents for the carbocyclic or hetefx)c^ic moiety and also for 
other optionally substituted groups include hydroxy, halogen, trifluoromethyl. 
trifluoromethoxy. nitro, amino, cyano, alkoxy, alkylthio, alkyi 
carbonyl, cartx>xylate and C-j^ alkoxy cartjoxyi. 

23. A compound of formula (I) or a salt or solvate thereof as claimed in any 
one of claims 1 to 6 wherein X represents N; Y represents NR*. wherein is 
hydrogen or C^^ alkyI; R^ represents furan, thfophene, pyrrole, pyridine, 
pyrimidine. pyrazine. imklazole. oxazole. isoxazole. oxadiazole. tetrazoie. 
triazole. dioxolane or a partially or fully hydrogenated derivative of any of 
these groups, optionally substituted by one or more R^ groups selected from 
halo, trifluoromethyl. C^^ alkyl. carboxy. C.,^-alkoxycart)onyi. formyl. hydroxy- 
C1.4 alkyl. 1.3-dioxolan-2-yl. amino. C,^ alkylamino. dl(Ci^ alkyl)amino. 
hydroxy-Ci^alkanoyl-{Ci^alkyl)-amlno. C-|^ alkytamino-Ci^ a'kyl or di(Ci_4 
alkyl)amlno^Ci^ alkyl; p Is 0; R^ represents hydrogen; R^ represents 
hydrogen, halo or methyl; U represents phenyl, indolyl. benzimklazolyl or 
indazolyl. more preferably phenyl or indazoiyi; and R* represents phenyl, 
benzyl, a-methylbenzyt. fluorobenzyl, difluorobenzyi. pyrldylmethyl, 
benzenesulphonyl. phenoxy, fluorophenoxy, benzyloxy or fluorobenzyloxy. 

24. A compound of formula (I) or a salt or solvate thereof as claimed in any 
one of claims 1 to 4. 8 to 13 or 16 wherein X represents N; Y represents NR", 
wherein R' is hydrogen or alkyl; represents furan. thkjphene, pynole. 
pyridine, pyrimidine, pyrazine. imidazole, oxazole. isoxazole. oxadiazole. 
tetrazoie, triazole, dioxolane or a partially or fully hydrogenated derivative of 
any of these groups, optionally substituted with an R^ group selected from 
mettiylsulphonylethylaminomethyl. methyteulphonylethylamlnoHarbonyl, 
methylsulphinylethylamino-methyl, methylsulphlnylethylamino-carbonyl, 
methylsulphonylpropylamino-methyl, methylsulphinylpropylamino-methyl. 
methylsulphonylpropyamino-carbonyl. methylsulphinylpropylamino-carbonyl. 
methylsulphonylethyl-(methylamino)-methyl. methylsulphonylethyl- 
(methylamino)-cart)onyl. methylsulphinyletiiyl-(methylamlno)-mettiyl. 
methylsulphinylethyl-(methylamino)-carbonyl, methylsulphonylpropyl- 
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(methylamino)-m6thyi, methylsulphinylpropyJ-{methylarnino)-methyl, 
methylsulphonylpropyl-(methyiamino>-carbonyl. methylsulphinylpropyl- 
(methylamino)-carbonyl, methylsuiphonamidoethylamino-methyl. 
methylsulphonamidopropyiamino-methyl, aminosulphonylethylaminomethyl. 
methylaminosulphonylethylaminomethyl, saicosinamidomethyl, 
glycinylmethyl. glycinamidomethyl, gfycinylmethyl methyl ester, 
acetylaminoethylaminomethyl. piperazinylmethyl, methylpiperazlnylmethyl, 
piperidinylmethyl, pyridylmethyl. N-<prormamido)methyl, (N,N-dlmethyl- 
prolinamido)methyl, pyridylaminomethyl, cyclopropylaminomethyl, N- 
(piperidin-4-yl)-N-methylaminomethyl, N,N-dimethylaminoprop-2- 
ylaminomethyl, N-(2-dimethylaminoethyl)-N-6thylaminomethyl, 
isopropylacetamido. N-morpholinyiacetamido or 

tetrahydrofuranomethylaminomethyl and optionally further substituted by one 
or more C-i^ alkyi groups; p Is 0; represents hydrogen; represents 
hydrogen, halo or methyl; U represents phenyl, inddyl. benzlmidazolyl or 
Indazolyl, more preferably phenyl or indazolyl; and R® represents phenyl, 
benzyl, a-methylbenzyl, fluorobenz^, difluorobenzyl, pyridylmethyl, 
benzenesulphonyi, phenoxy, fluorophenoxy. benzyloxy or fluorobenzyloxy. 

25. A compound of formula (I) or a salt or solvate thereof as claimed in 
claim 23 or claim 24 wherein X represents N; Y represents NR^. wherein R^is 
hydrogen or C^^ alkyI; R^ represents a furan. dihydrofiiran, thtophene. 
pyridine, pyrrole, pyrimidine, isoxazde. triazoie, tetrazoie. imidazole or 
oxadiazoie ring, preferably furan, imidazole, oxadiazoie and triazoie, 
substituted with an group selected from Ci^alkyl, Ci^alkylamino-Ci^alkyl, 
di(Ci^alkyl)amino-Ci^ alkyI, fomiyl, carfooxy, Ci^alkoxycarbonyl, dioxolanyl, 
trifluoromethyl, methylsulphonylethylaminomethyl, 
methylsulphonylethylamino-carbonyt. methylsulphonylethyl(methylamino)- 
methyi, methylsulphonamidoethylamino-methyl. aminosulphonylethylamino- 
methyl, methylaminosulphonylethylaminoHfnethyl. N,N-dimethylaminoprop-2- 
ylaminomethyl, N-(2-dimethylaminoethyl)-N-ethylamjnomethyl. 
pyridylaminomethyl, tetrahydrofuranomethylaminomethyl, piperazinylmethyl, 
methylpiperazinylmethyl, piperidinylmethyl, pyridylmethyl, N- 
(prolinamido)methyl or (N,N-dimethyl-prolinamldo)methyl; p is 0; R^ 
represents hydrogen; R^ represents hydrogen or halo; U represents phenyl or 
indazolyl; and R® represents benzyl, fluorobenzyl, difluorobenzyl, 
pyridylmethyl, benzenesulphonyl, phenoxy, benzyloxy or fluorobenzyloxy. 
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26. A comound as claimed in daim 1 or daim 2 selected from: 

(4-Benzyioxy-phenyl)-<6-ftjran-2-yl-quinazoiin-4-yl)-amine; 

(4-Ben2yloxy-phenylH6-(thlophen-2-yl)-qulnazolln-4-yl)^mine; 

(4-Benzytoxy-phenylH6-(pyridin-2-yl}-<|uinazotin-4-yl)-amlne: 

(4-Benzyloxy-phenyl)-(6-(pyrimidin-2-yl)-quina2olin-4-yl>«mlne; 

(4-Benzyloxy-phenylH6-(5-(1.3Klioxolarv-2-yl)-furan-2-ylKjulnazolln-4-yl)- 
amine; 

(4-Benzyloxy-phenyl)-(6-(3-methyl-3H-imidazol-4-yl)-quinazolln-4-yl)- 
amlne: 

(4-Benzyloxy-phenylH6-(2.3-dlhydrofuran-5-yl)-quina20lin-4-yl)-amlne; 

(4-Ben2yloxy-phenylH6-{3-memyl-1,2.3-tria2ol-4-yl)-quinazolirv4-yl)- 

amine; 

5-(4-(4-Benzyloxy-phenylamino)-quinazolin-6-yi)-furaiv2-carbaldehyde: 

(4-Benzyloxy-phenylH6-(5-(4-methylpiperazin-1-yimethyi)-furan-2-yl)- 

quinazolin-4-yl)-amine: 

(S)-1-(5-(4-(4-Benzyloxy-phenyiamino)-quina2olin-6-ylHuran-2-ylmethyl)- 
pyrrolidlne-2-<:arbo)(yllc acid amide; 

N2-(5-(4-(4-Benzyloxy-phenylamino)-quinazolin-6-yi)-furan-2-ylmethyl)- 
N1 ,N1-dimethyl-propane-1 ,2-diamine: 

N-<5-(4-(4-Benzyloxy-phenytamino)-quinazolin-6-yl)-furan-2-ylmethytHsl-^ 
N'.N'-dimethyl-ethane-l ,2-diamine; 

(4-Benzyloxy-phenylH6-(5-(pyridin-3-ylamlnomethyl)-furan-2-yl)quinazoiin-4- 

yt)-amine; 

(4-Benzyloxy-phenyl)-(6-(5-(((tetrahydro-furan-2-ylmethyl)-amino)-methyl)- 
furan-2-yl)-quinazolin-4-yi)-amine; 

(1-Ben2yl-1H-lnda2ol-5-yl)-(6-(5-(1,3)Klioxolan-2-yl-furan-2-yl)-quinazolin-4- 
yl)^mine; 

5-(4-(1-Benzyl-1H>indazol-5-ylamino)-quinazonn-6-yl)-furan-2-carbaldehyde; 
(SV1-(5-(4-(1-6enzyl-1H-indazol-5-ylamino)-quinazolin^yl)-furan>2- 
ylmethyi)-pynolidine-2-carboxytic add amide; 

(1-Benzyl-1H-lnda2ol-5-yl)-(6-(5-((2-methanesulphonyl-€thylamino)- 
methyl)-furan-2-yl)-quinazolin-4-yl)-amine; 

(4-Phenoxy-phenylH6-(5-methyf-1.3,4-oxadia20l-2-yl)quinazolin-4-yl)-amine; 
(1-(2-Fluoroben2yl)-1 H-lndazoi-5-yl)-(6-(5-methyl-1 ,3,4-oxadiazol-2-yt)- 
quinazolin-4-yl)-amine; 
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(1 -(3-Fluorobenzyl)-1 H-lndazol-5-ylH6-(5-methyH ,3.4-oxadia20l-2-yl)- 
quinazolin-4-yl)-amine; 

(1 -Pyridin-2-y!methyl)-1 H-indazol-5-ylH6-(5-methyl-1 .3,4-oxadla2ol-2-yl)- 
quinazolin-4-yi)-amine; 

(1 K2.3-Difluoroben2yl).1 H-indazol-5-ylH6-(5-methyH ,3,4-oxadiazol-2- 

yl)quina20lin-4-yl)-amine: 

(3-Chlor(>4-(2-fluoro-ben2yloxy)-phenylH6-(5-nTOthyl-1,3,^ 
quinazolin-4-yl)-amine; 

(3<:hloro-4-(3-fluoro-ben2yloxy)-phenylH6-(5-methyl-1,3.4-oxadia20l-2-^ 
quinazolin-4-yl)-amine; 

{4-Benzyloxy-phenylHN5-methyl-1,3,4K)xadia20l-2-yl)-qulnazolln-^ 
amine; 

(4-(2-Fluoro-benzyloxy)-phenylH6-(5-methyl-1,3,4K)xadiazol-2-yl)<| 
4-yl)-amine: 

(4-(3-Fluoro-benzyloxy)-phenylH6-(5-methyl-1,3.4-oxadia20l-2-yl)- 
quinazolinyl)-amine; 

(4-Ben2enesulphonyl-phenylH6-(5-methyl-1,3,4-oxadfazol-2-yl)-quinazolin-^ 
yl)-amine; 

(1-(3.5-Difluoro-benzyl>-1 H-indazol-5-ylH6-(5-methyl-1 ,3.4-oxadiazol-2-yl)- 
quinazolin-4-^)-amine 

(4-(4-Fluoro-benzytoxy)-phenytH6-(5-nriethyi-1«3«4K)xadiazo^^ 
4*yl)-amine; 

(4«(2-Fluoro-benzyloxy)-phenyiH6-(5-trifluoromethyl-1 ,3,4^xadiazol-2-yl)- 
quinazolin-4-yl).amine; 

(4-(3-Fluoroben2yloxy)-phenylH6-(5-trifluoromethyl-1,3.4<)xadla2ol-2-^^ 
quina2olin-4-yl)-amine; 

(4-(4-Fluoro-benzyloxy)-phenylH6-(5-trifluoromethyl-1,3,4-oxadiazol^^^ 
quina2olin-4-yl}-amtne; 

(1-Ben2yl-1H-indazol-5-yl)-(6-(5-trtfluoromethyl-1,3,4K)xadiazol-2-yl)- 
quinazorm-4-yl)-amine; 

(4-Pyridin-3-ylmethoxy)-phenylH6-(5-trifluoromethyl-1,3,4-oxadte 
quinazolin-4-yl)-amine; 

(1 -Benzyl-1 H-lndazol-5-ylH6-(3-methyl-3H-imklazol-4-yl)-quinazoli^ 

amine; 

(1 -BenzyM H-indazol-5-ylH6-(1 -methyH H-imidazol-2-yl)qulnazolin-4-yl)- 
amine; 

(4-Benzyloxy-phenylH6-(1H-tetrazol-5-yl)-quina20lin-4-yl)-amine; 
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(l-BenzyH HHndazol-5.ylH6-{5-methyH .3.4-oxadiazol-2-ylHuinazolln-4-ylO- 
amine; 

(1 -Benzyl-I H.|nda20l-5-ylH6-{5.methyl-1 .3.4-tria2o»-2-yl)-quinazolin-4-yl)- 
amine; 

(SH-(2■^4-(4-Ben2ytoxy-phenylamino>^ulna2olilV^yl).3-methy^3H-imida2ol- 

4- ylmethyl>-pyrroiidine-2-carboxyiic add amide: 

(l-Benzyl-l H-indazoJ-5-ylH6-(5-methanesulphonylmethyH ,3.4-oxadiazol-2- 
yl)-quina2olin-4-yl)-amlne: 

(4-Benzyloxy.phenylH6-(1-methylpyrldlnium-2-yl)quinazolin-4-yl).amlne; 
chloride; 

(4^enzyloxy-phenylH6K2.3-dlmethyl-3H-imida2ol-4.ylHiuinazoHn-4-yl). 
amine: 

(4-Benzyloxy-phenylH-6-(3-methyllsoxazol-5-yf)-quina2olin-4-yl).amine: 

(4-Benzyioxy-phenyl)-(6-(5-(((2-methane8ulphonyl-ethyl)-methyl-amino)- 
methyl}-furan-2-yl)<|uinazolin-4-yl)-amine; 

N-(2-((5-(4-(4-Ben2yloxy-phenylamino)-quinazolin-6-yl)-turan-2-ylmethyO- 
amino)-ethyl)-methanesulphonamide: 

2-((5-(4-(4-Benzyloxy-phenylamino).qulna2olin-6-yl)-furan-2-ylmethyl).amino)- 
ethanesulphonic acid amide: 

5- (4-(4-Benzyloxy-phenyiamino>-quina2olin-6-yl)-furan-2-carboxylicacid 
methyl ester; 

5-(4^4-Ben2yloxy-phenylamino><?uinazolin-6-ylHuran-2-cart)oxylic acid; 
5.[4^4-Ben2ytoxy-phenylamlno)Kjuinazdin-6-yl]-1uran-2-cait)Oxylic acid (2- 
methanesulphonyl-ethyl)-amide; 

2-((5-(4-(4-Benzyloxy-phenylamino)-quina20lin-6-yl)-furan-2-ylmethyl>.amino)- 
ethanesulphonic acid methylamide; 

(1-Ben2yl-1H-inda2ol-5-yl)-(6-(3-methyl-1,2,4-oxadiazol-5-yl)-quina2olln-4-yl)- 
amine; 

(4-Benzyloxy-phenylH6-(5-methyl-1,2.4-oxadiazol-3-yl)-quina2olin-4-yl> 
amine: 

(4-Benzyloxy-phenylH6-(5-(2-dimethylamino-ethyl)-i,2,4-oxadiazol-3-yl). 
quinazolin-4-yl}-amine: 

(4-Benzyloxy.phenylH6-(5-(dimethylaminomethyl)-1.2,4-oxadiazol^-yl). 

quinazolin-4-yl)-amine; 

(1 -Benzyl-1 H-lnda2ol-5-yl)-(6.(5-(((2-methanesulphonyl-ethyl)^mlno)-methyI). 
1.2.4-oxadiazol-3-yl)-quinazolin-4-yl).amine: 

(1 -Benzyl-1 H-indazol-5-yl)-(6-(5-methanesulphonylmethyH .2,4-cxadla20l-3- 
yl)-quinazolin-4-yl)-amine: 
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(1-Ben2yl-1H-indazd-5-ylH6-(5wTiethyl-1,2,4H)xadia20l-3-^ 
amine; 

(1 -BenzyH H-indazol-5-yl)-6-(5-(pyridln-3-ylmethyl)-1 .2,4-oxadia2ol-3-yl)- 
quinazolrn-4-yl)-amine; 

(1-Ben2yl-1H-indazol-5-ylH6-(1-methylpyiTOl-2-yl)Kjuina2^ 
5-(4-(1 -Benzyl-1 HHndazol-5-yi)-quinazolin-6-yl)-1 Hnethyl-pyrTOie-2- 

carbaldehyde; 

1 -(3-(4-(1 -BenzyM H-indazol-5-ylaniino)-quina2olin-6-yl)-1 ,2,4-oxadiazol-5- 
ylmethyl)-piperidin-4-one; 

1 -(3-(4-(1 -BenzyH H-indazol-5-ylamino)-quina2olin-6-yl)-1 ,2.4*oxadiazol-5- 
ylmethyl}-pyiTolidin-2K>ne; 

1-(3-(4-(1-Benzyl-1 H-indazol-5-ylamino)-quina2olln-6-yl)-1 ,2,4-oxadiazoi*5- 
ylmethyl)-lmidazoIidin-2.5-dione; 

3-(4-(1-Ben2yl-1 H-indazol-5-ylaniino)-quinazolin-6-ylHH-1 ,2,4-oxadia2oiidin- 

3-one; 

(1 -BenzyH HHndazol-5-yl)-(6-<5-((2-methanesuphonyl-ethyl-amino)-methyl)-1- 
methyl-pyrTol-2-yl)-quinazolin-4-yl)-amjne; 

(4-Benzyloxy-phenyd)-(6-(1-(3-N,NKlimethylaminopropylHmidazol-^ 
quinazolin-4-yl)-amine; 

(1-Benzyl-1H-indazolylH6-(1-(3-N.NHlimethylaminopropylHmW 
quinazolin-4-yl)*amine; 

(4*Benzyioxy-phenylH6-(1-(3-N,N-dimethylaminopropylHmkis^^ 
quinazonn-4-yl)-amine; 

( 1 -Benzyl-1 H-indazolylH6-(1 -(3-N,N-<jimethylaminopropylHmida2oU^ 
quinazolin-4-yl)-amine; 

(4-Benzyloxy-phenylH6-(5-trifluoromcthyl-1,3,4-oxadiazol-2-yl)K|^ 
yl)-amine; 

(1-(2-Fluoro-benzyl)-1 HHndazol-5-ylH6-(5-trifluoromethyl-1 ,3,4-oxadiazol-2- 
yl)-quinazolin-4-yl)-amine; 

(1-(3-Fluoro-benzyl)-1 HHndazoi-5-ylH6-(&-trifluoromethyl-1 ,3,4-oxadiazol-2- 
yl)-quinazolin-4-yl)-amine; 

(1-(4-Fluoro-benzyl)-1 HHndazoi-5-ylH6-(5*trifluoromethyl-1 «3,4-oxadiazoi-2- 
yl)-quinazolin-4-yl)-amine: 

(1-BenzyH H.indazol-5-ylH7-(5-niethyl-I1 ,3,4]oxadiazol-2-yl)-quinazolin-4-yl)- 
amine; 

(1 -Benzyl-1 H-indazol-5-yl)-(7-(3-methyl-3H-imidazol-4-yl)quinazolin-4-yl)- 
amine; 

(1 -Benzyl-1 H-indazol-5-yl)-[7-(furan-2-yl)-quinazolln-4-yl]-amine; 
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(1-BenzyH H.|ndazol-5-yl).[7.{5-(1 .3-dioxolan-2-yJ)-furan-2-yl)quina2olin-4-yQ 
amine; 

5^4-(1-Ben2y^1H^nda2ol-5-ylamilK))-quina20lin-7-yI]-furafv2^ 

(1-Benzy|.1H-lndazol-5-ylH7K54(2.methanesulphonyl-ethylamjno)^ 
fufan-2-yl}-quinazolin-4-yq-^ine: 

(S)-1 -{5-[4-{1-Benzyl-1 H-indazoi-5-yianiin6><)uinazolin-7-yq.furan-2-y|. 
methyl}-pyrrolidine-2-cart)oxyllc acid amide; 

(4-Benzyloxy-phenyl)-<6.(3-methyl-f1^]oxazol-4-yl)-quina2olirv4-yl)- 
amine: 

(4-Ben2y!oxy-plienylH6-(4-{1.3-dioxolar^2-yl)-3.methyl-3H-imida2ol-2.yl). 
quinazolin-4-yl)-amlne; 

2-{4-(4-Benzyloxy-phenylamino)-quina2olin-6-yl)-3-methyl-3H-imidazol-4- 
carbaidehyde; 

and salts or solvates thereof, particularly phannaceutically acceptable salts or 
solvates thereof. 

27. A compound as claimed In daim 26 selected from: 

(4-Ben2yloxy-phenylH6-furan-2-yl-quinazolln-4-yl).amlne: 

(4-Benzyloxy-phenyl)-(6-{3-methyl-3H-imida2ol-4-yl)-quinazolin-4-yl)-amine: 

(4^4-Fluoro-benzyloxy)-phenylH6-<6-methyl-1.3.4-oxadiazol-2-yl)quina20lln- 
4-yl)-amine: 

(1 -Benzyl-1 H-lndazol-5-yl)-(6-{5-methyl-1 .3.4^azol-2-yl)^^uinazolin-4-yl)- 
amine; 

(4-Ben2yloxy-phenylH6-(5-methyl-1,2,4-oxadia2ol-3-yl)-qulnazolln-4-yl)- 

amine; 

(4-Benzyloxy-phenylH6-(5-(4-methylpiperazin-1.ylmethyl)-furan-2-yl)- 
quina2olln-4-yl>-amine; 

(S)-1.(5-(4-(4-Ben2yloxy-phenylamino)-quina2olln-6-yl)-furan-2-ylmethyl)- 
pyniolldine-2-carboxylic acid amide; 

(S)-1-(6-(4-(1-Benzyl-1H-lnda2ol-5-ylamlno)-quina2olin-6-ylHuran-2- 
ylmethyl)-pynolidine-2-carboxyllc add amide; 

(1^enzyl-1H-indazo|.5-ylH6K5-((2-methanesulphonyl-ethylamlno)-methyl)- 
fufan-2-yl)-quina2olln-4-yl)-amine; 

(4.Benzyloxy-phenylH6-(5-(((2-methanesulphonyl-ethyl)-methyi-amino)- 
methyl)-furan-2-yl)-quinazolin-4-yl)-amine; 

N-(2-((5-(4-(4-Ben2yloxy-phenylamlno)-quinazolin-6-yl)-furan-2-ylmethyl)- 
amino)-€thyl)-methanesulphonamide: 
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1 -{3-(4-( 1 -BenzyH H-indazol-5-ylamino)-quinazolin-6-yl)-1 ,2.4-oxadfa2ol-5- 
yimethyl)-piperidin-4-one: 

1-(3-(4-<1-BenzyI-1H-lndazol-5-ylamfnoHjuina2olln-^^ 
ylmethyl)-pyrrolidin-2-one; 

and salts or solvates thereof, particularly pharmaceutically acceptable salts or 
solvates thereof. 

28. A pharmaceutical formulation connpriscng at least one compound of 
formula (I) or a pharmaceutically acceptable salt or solvate thereof, together 
with one or more pharmaceutically acceptable carriers, diluents or exclpients. 

29. A pharmaceutical formulation as claimed in daim 28 in unit dosage 
form and containing a compound of formula (I) or a pharmaceutically 
acceptable salt or solvate thereof in an amount of from 70 to 700mg. 

30. A compound of formula (I) or a pharmaceutically acceptable saK or 
solvate thereof for use in therapy. 

31 . The use of a compound of formula (I) or a pharmaceutically acceptable 
salt or solvate thereof. In the treatment of disorders mediated by aberrant 
protein tyrosine kinase activity. 

32. The use of a compound of formula (I) or a pharmaceutically acceptable 
salt or solvate thereof, in the treatment of cancer and malignant tumours. 

33. The use of a compound of formula (I) or a phamriaceutlcally acceptable 
salt or solvate thereof, in the treatment of psoriasis. 

34. A method of treatment of a human or animal subject suffering from a 
disorder mediated by aberrant protein tyrosine kinase activity which 
comprises administering to the human or animal subject an effective amount 
of a compound of formula (I) or a pharmaceutically acceptable saK or solvate 
thereof. 

35. A process for the preparation of a compound of formula (I) as defined 
in claim 1 or claim 2 which comprises the steps: 

(a) the reaction of a compound of formula (II) 
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L 




wherein X, p and r2 are as defined in claim 1 and L, U and L" are suitable 
leaving groups, with a compound of fomiula (III) 

UYH (HI) 

wherein U and Y are as defined in daim 1, to prepare a compound of fomuila 
(IV) 

YU 




L' 



and subsequently (b) reaction with an appropriate reagent to sut>stitute the 
group RI onto the phenyl ring by replacement of the leaving group L'; and (c) 
where p Is other than 0, reaction with appropriate reagent(s) to substitute the 
group(s) r3 onto the phenyl ring by replacement of the leaving group(s) L"; 
and. if desired, (d) subsequently converting the compound of formula (I) 
thereby obtained into another compound of formula (I) by means of 
appropriate reagents. 

36. A process for the preparation of a compound of formula (i) as defined 
in daim 1 or daim 2 in which the compound of formula (II) as defined in daim 
35 is reacted with the appropriate to substitute the groups and r3 onto the 
phenyl ring by replacement of the respective leaving groups and then the 
product thereby obtained of formula (V) 




r' 
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is reacted with the compound of formula (III) as defined In daim 35, followed, 
if desired, by conversion of the compound of formula (I) thereby obtained into 
another compound of formula (I). 

37. A process as daimed in daim 36 wherein the compound of fomriula (V) 




is prepared by the reaction of a compound of formula (VI) 



O 




U 

with appropriate reagents to substitute the group(s} and the group R'^ onto 
the phenyl ring to prepare a compound of fomiula (VII) 




(vn) 



and subsequent reaction to incorporate the leaving group L. 

38. A process for the preparation of a compound of formula (I) as defined 
in ctaim 1 or claim 2 which comprises the steps: 

(a) reacting a compound of formula (IV) as defined in daim 35 with 
appropriate reagent(s) to prepare a compound wherein either the group L' or 
the group(s) L" (when p is other than 0) is(are) replaced with an appropriately 
functionalised group Z; 

and (b) subsequently converting the group Z into the group R'' where L* has 
been replaced or into the group r3 where L" has been replaced by means of 
appropriate reagent(s): (c) reacting with appropriate reagents to substitute the 
other of R3 and r1 onto the phenyl ring by replacement of the remaining 
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leaving group L" and L' respectively, if present; and. if desired, (d) 
subsequently converting the compound of formula (I) thereby obtained Into 
another compound of formula (I) by means of appropriate reagents. 

39. A process for the preparation of a compound of formula (I) as defined 
in claim 1 or daim 2 which comprises the steps: 

(a) reacting a compound of formula (II) as defined in daim 35 with appropriate 
reagent(s) to prepare a compound wherein either the group L* or the group(s) 
L" (when p is other than 0) is(ar8) replaced with an appropriately 

functionalised group Z; 

and (b) subsequently converting the group Z into the group vi^ere L' has 
been replaced or into the group rI where L" has been replaced by means of 
appropriate reagent(s); (c) reacting with appropriate reagents to substitute the 
other of r1 and R^ onto the phenyl ring by replacement of the remaining 
leaving group L" and L' respectively, if present; (d) the product thereby 
obtained is reacted with the compound of formula (III) as defined in daim 35; 
and, if desired, (e) subsequently converting the compound of formula (I) 
thereby obtained into another compound of formula (I) by means of 
appropriate reagents. 

40. Compounds of fomiulae (II). (III). (IV). (V). (VI) and (VII) as defined in 
any one of daims 35 to 37 wherein X, Y. U. R\ R^ and p are as defined in 
any one of daims 1 to 25. 
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